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Final Hoover Creek Stream Management Plan and
Environmental I mpact Statement

Herbert Hoover National Historic Site, | owa

This Final Stream Management Plan / Environmental Impact Statement (SMP/EIS)
evaluates five alternatives designed to increase protection of the historic and cultural
resources of Herbert Hoover National Historic Site and restore stream function in Hoover
Creek:

o Alternative A: No Action/Continue Current Management

o Alternative B: Provide 10-Year Flood Protection

e Alternative C: Provide 15-Year Flood Protection

e Alternative D: Provide 25-Year Flood Protection

o Alternative E: Provide 50-Year Flood Protection, the Preferred Alternative

This document analyzed potential impacts to cultural resources, water resources, visitor
understanding and appreciation, public health and safety, park operations, soils,
vegetation, and wildlife.

Public Comment

The draft environmental impact statement was on public review following publication of
the notice of availability in the Federal Register by the Environmental Protection Agency
beginning September 9, 2005. Public comments were accepted through November 9,
2005. The substantive comments received and their respective NPS responses are
included in the Consultation and Coordination section of this final environmental impact
statement. All submissions from organizations, businesses, and individuals identifying
themselves as representatives or officials of organizations or businesses are available for
public inspection in their entirety.
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EXECUTIVE SUMMARY

Herbert Hoover National Historic Site (the park), located in West Branch, lowa, 10 miles
east of lowa City, was established on August 12, 1965. The historic buildings and grounds of
this 187-acre site preserved by the National Park Service (NPS) and the Herbert Hoover
Presidential Library-Museum (Library-Museum) managed by the National Archives and
Records Administration commemorate the life of the 31st President of the United States.

The tributary of the west branch of Wapsinonoc Creek that runs through the park has no
official name, but is referred to as “Hoover Creek.” Hoover Creek forms within the park as
two small tributaries entering from the north and west where it flows to the east through the
heart of the park and exits the park upstream of its confluence with the west branch of
Wapsinonoc Creek.

This final Stream Management Plan / Environmental Impact Statement (SMP/EIS) evaluates
a range of management actions designed to increase protection of the historic and cultural
resources of Herbert Hoover National Historic Site and restore stream function in Hoover
Creek. Its purpose is to guide future actions by the National Park Service (NPS) in an effort
to reduce the impacts of periodic high flows on cultural resources and historic structures, to
restore the stream to a more historic appearance, and improve function of the stream. The
final EIS assesses impacts that could result from continuation of current management or
implementation of any of the four proposed action alternatives. Upon completion of the final
SMP/EIS and decision-making process, one of the five alternatives will become the “Stream
Management Plan” and guide actions in the stream corridor for the next 15 to 20 years.

Many of the historic resources within the historic site lie within the 50-, 25- and 15-year
floodplains of Hoover Creek and the west branch of Wapsinonoc Creek. These structural
resources and the archives contained therein are in jeopardy of damage or loss in the event of
a flood. Although the park has developed a flood response plan and fitted many of the
structures with protective measures, these measures would not adequately prevent damage
from floods exceeding approximately a 2-year event.

Hoover Creek serves as the primary drainage for portions of the city of West Branch, where
development has altered the hydrologic regimen. Changes in flow characteristics have
adversely affected stream health and function. Physical changes to the stream have altered its
appearance from the time of Herbert Hoover’s childhood.

Five alternatives were considered to remedy these issues.

Alternative A, the No Action/Continue Current Management: No new management
actions would be applied in the stream corridor. This alternative assumes that the existing
management decisions would continue.

Alternative B, Provide 10-Year Flood Protection: This proposed management framework
would include construction of a designed channel with increased flow capacity,
remeandering of the stream course to better protect vital resources, stormwater management
measures, and building-specific protective measures. Approximately 4.5 acres of the park
would be disturbed during project implementation. This option would achieve approximately
10-year flood protection by adding site-specific actions at the Library-Museum.
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EXECUTIVE SUMMARY

Alternative C, Provide 15-Year Flood Protection: This option includes all the components
of Alternative B, with additional building-specific measures to increase protection where
needed.

Alternative D, Provide 25-Y ear Flood Protection: To provide protection from larger and
more uncommon flood events, a storm water detention basin would be added to the elements
of Alternative B. A detention basin with a capacity of approximately 67-acre-feet would be
constructed within the park, in the upper reaches of Hoover Creek. Controlled release of
flows and installation of waterproof door shields at the Visitor Center would provide
protection during the 25-year storm event. This alternative would involve short-term
disturbance of approximately 16.5 acres.

Alternative E, Provide 50-Y ear Flood Protection, the Preferred Alternative: As with
Alternative D, a storm water detention basin would be constructed with a capacity of
approximately 138-acre-feet and a total disturbance of about 18.5 acres. Protection from the
50-year flood event would be achieved with controlled flow release and installation of
waterproof door shields to protect the Visitor Center.

The alternatives analyzed in this environmental impact statement would not result in major
environmental impacts or impairment to park resources or values. Each of the alternatives
would trade-off the temporary disturbances to the stream, soils, vegetation, and wildlife for
long-term flood protection of historic and cultural resources and improved stream functions.
The Preferred Alternative is consistent with National Park Service management policies and
Herbert Hoover National Historic Site’s general and resource management plans. Through
development of a Programmatic Agreement between the National Park Service and the lowa
State Historic Preservation Office, proposals in the preferred alternative also are consistent
with mandates of the National Historic Preservation Act of 1966 (as amended).
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PURPOSE OF AND NEED FOR ACTION

INTRODUCTION

Herbert Hoover National Historic Site (the park) in West Branch, lowa, was established on
August 12, 1965. The historic buildings and grounds of this 187-acre site are preserved by
the National Park Service (NPS) to commemorate the life of the 31st President of the United
States. The historic, cultural and natural resources of the site include:

o the small cottage in which he was born in 1874 (Birthplace Cottage),

« the gravesites of President and Mrs. Hoover (Gravesite),

o the Friends Meetinghouse where the Hoover family worshipped,

o ablacksmith shop similar to the one owned by his father (Blacksmith Shop),

o the first West Branch one-room schoolhouse (Schoolhouse),

» astatue of the goddess Isis which was a gift from the people of Belgium (Isis Statue),
« various historic homes that represent the neighborhood,

» an 8l-acre restored tallgrass prairie,

« anunnamed tributary to the west branch of Wapsinonoc Creek, and

o the Herbert Hoover Presidential Library-Museum (Library-Museum) managed by the
National Archives and Records Administration.

The location of Herbert Hoover National Historic Site is shown in Figure 1.

The tributary of the west branch of Wapsinonoc Creek that runs through the National
Historic Site has no official name, but is referred to as “Hoover Creek.” Hoover Creek is
subject to flash flooding, and the west branch of Wapsinonoc Creek can flood into the park
during peak flows (NPS 2003a). In addition, the Hoover Creek stream channel is actively
incising (deepening without substantial widening). This results in eroded and unstable stream
banks and interferes with normal stream functions.



PURPOSE OF AND NEED FOR ACTION

The park has developed this final stream management plan and environmental impact
statement (SMP/EIS) to address issues related to the degradation of Hoover Creek and risks
posed to historic structures and resources during flood events. Figure 2 shows several of the
park’s historic structures and the Library-Museum.

PURPOSE OF THE PLAN

The primary purposes are to:
» reduce the impacts of periodic high flows on cultural resources and historic structures,
« restore the stream to a more historic appearance, and

o restore functional characteristics of the stream.

NEED FOR THE PLAN

Many of the historic resources protected by the park lie within the 50-, 25- and 15-year
floodplains of Hoover Creek and the west branch of Wapsinonoc Creek. This places them in
jeopardy of damage or loss during flood events. In the 11-year period from 1991 through
2003, the park experienced 18 floods that inundated park buildings or infrastructure and
interrupted services to visitors. In 1993 an event estimated to be a 35 year flood, flooded
much of the park and threatened several historic structures (Figures 3 and 4).

Threats from floodwaters include accelerated deterioration of mortar foundations caused by
water-logging, damage to collections and archival materials, mold and mildew growth from
wet conditions, and damage to facility and maintenance equipment. In addition, the park
must close during high water events, interrupting park operations and the visitor experience.
In response to these flood threats, many of the historic structures have been fitted with drains
to carry rainwater to the creek, sump pumps to empty water from foundations, and
waterproof coatings on exterior surfaces. The park has also developed a flood response plan
for evacuation of equipment from the maintenance facility in the event of high flows.

In addition to flood potential, there is concern that migration of the creek could damage the
foundation of the Library-Museum, compromising the integrity of the building. Over the past
two decades, several feet of southward lateral movement of the stream channel toward the
building’s foundation has been noted by park and Library-Museum staff. The distance from
the foundation to the creek channel is now about 50 feet.

The appearance of Hoover Creek has also changed dramatically since the park was
established. During much of President Hoover’s life, the stream corridor appeared park-like,
with grass-covered banks and scattered trees. The NPS wishes to return the park to a more
historic appearance, which will enhance the historic setting and cultural landscape.
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PURPOSE OF AND NEED FOR ACTION

During the 1993 flood, water nearly reached the Water in the Visitor Center parking lot and
foundation of the historic Friends Meetinghouse many other areas made these facilities
where the Hoover family wor shipped. unavailable for use by park visitors.

FIGURE 3. FLOOD OF 1993

The stream serves as the primary drainage for the western portions of the city of West
Branch, where increased rural residential and urban development have altered the amount
and rate of surface water runoff from native prairie conditions. Runoff from hard surfaces,
such as roofs and parking lots, flows ten times faster than runoff from undeveloped land
(Dunne and Leopold 1978). The high velocity of these flows allows them to carry greater
sediment loads, which increases erosive power. Agricultural drainage tile installation in
nearby fields occurred through the 1970s and is used extensively throughout the region.
These underground drains divert drainage water from crop fields into surface water sources
and increase the amount of runoff into the stream.

Within the park, drainage to Hoover Creek is primarily from impermeable surfaces such as
parking areas, roads, sidewalks, and building roofs. Many of the park’s historic structures
have been fitted with sump pumps and drains that convey storm water directly to Hoover
Creek. However, these in-park impervious areas are relatively small and are located in
expanses of grass lawn. As a result, the contribution of the park to the total flow of Hoover
Creek during and after a storm is relatively small.

Changes in flow characteristics have adversely affected the health and stream function of
Hoover Creek. Over the past several decades, the stream channel has experienced slumping
banks, continual erosion, down-cutting of the stream bed, and poor water quality from
sedimentation and bacterial contamination upstream, possibly from agricultural lands and
leaking septic tanks. Although bacterial content has been identified as an issue for Hoover
Creek, this problem is not likely to be addressed by measures taken within the park.
Implementation of a stream management plan may create some improvements to water
quality. This would result from increased filtration through the riparian vegetation, and from
longer detention of floodwater. The bacterial content of the water would be reduced by
remaining in a detention basin, through the settling of sediment and the exposure to
ultraviolet light that destroys indicator bacteria. Though these benefits would likely be
detectable, this is not the focus of the plan.
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STREAM MANAGEMENT OBJECTIVES

Objectives

Objectives are specific statements of purpose and describe what must be accomplished to a
large degree for the action to be considered a success. The following objectives were
developed to guide the preparation of this final SMP/EIS.

o Reduce flood threat and flood damage to historic structures and other cultural
resources.

» Reduce the frequency at which flood events occur within the park by increasing
stream flow capacity.

o Stabilize banks and reduce entrenchment and lateral cutting of the stream.

« Enhance the commemorative character of the park by returning the stream corridor to
a more historic appearance.

o Implement modern, sustainable riparian management techniques.

» Provide safe, stable stream banks from which visitors can observe the stream and
riparian area.

DESCRIPTION OF THE PROJECT AREA

Herbert Hoover National Historic Site encompasses 187 acres and is located in West Branch,
Iowa, 10 miles east of lowa City. The primary historic and cultural resources of the park
include a historic district containing several late-nineteenth and early-twentieth century
houses and buildings, and the gravesite of President Herbert Hoover and his wife, Lou Henry
Hoover. Additional resources include Hoover Creek, Isaac Miles Farm, 81-acre reconstructed
tallgrass prairie, Thompson Farm, Village Green, maintenance facility, Visitor Center, picnic
areas, parking areas, and open space.

Hoover Creek forms within the park, as two small tributaries entering from the north and
west flow together near the park’s northwestern boundary. The creek then flows to the east
through the heart of the park and exits the park upstream of its confluence with the west
branch of Wapsinonoc Creek. The project area for the final SMP/EIS includes the length of
the Hoover Creek stream corridor through the park, its associated riparian unit, and the
northwest portion of the park in the vicinity of the tributaries and their confluence. The
riparian unit surrounding the creek encompasses approximately 5 acres and is composed of
prairie, woodland, and maintained grass (NPS 2004a).

The park has delineated four distinct stream management units along Hoover Creek: Prairie,
Recreation, Historic Core, and Village Green (Figure 5). The different reaches of the creek
have unofficially served as distinct units for various interpretive themes since 1970 (NPS
2003a). The stream management units described below refer to areas in the immediate
vicinity of Hoover Creek.
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Prairie Stream M anagement Unit

Located in the northwest area of the park, this is where two drainages converge to form
Hoover Creek. This reach extends downstream, through the tallgrass prairie and wooded
areas, joining the Recreation Stream Management Unit about 375 feet west of the pedestrian
bridge. Pathways are maintained along the stream bank. These mowed trails provide access
to the prairie perimeter trail on the western side of the park, and to the city sidewalk to the
north.

There are no structures located in this reach. This stream unit is visible from Main Street
when entering West Branch from the west, but it is not highly visible from other locations
within the park due to dense vegetation in the stream corridor.

The stream reach in this unit is generally in degraded condition with banks incised and
evidence of active bank slumping and erosion. The stream bed and channel bottom are
approximately 9 feet below the top of the stream bank (Figure 6).

FIGURE 6. HOOVER CREEK IN THE PRAIRIE STREAM M ANAGEMENT UNIT

Recreation Stream M anagement Unit

This unit (Figure 7) extends from about 375 feet west of the pedestrian bridge eastward to the
Library-Museum. A portion of the Library-Museum is included in this unit. Visitors use this
area for picnicking and walkers/joggers use the loop road and trails. The landscape is a
suburban park setting of mowed Kentucky bluegrass and shade trees. This reach of the creek
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runs behind the Library-Museum, passes through a highly visible area of the park, and can be
seen from the Gravesite - Birthplace Cottage vista.

A visual corridor that extends between the Birthplace Cottage and the Gravesite forms a
significant element of the cultural landscape. Facilities near this area include two covered
picnic facilities, a comfort station, and an asphalt-surfaced walking trail leading upstream
from the Historic Core Stream Management Unit to the pedestrian bridge.

As in the Prairie Unit, the stream condition classification for this unit shows a very high
sensitivity to disturbance with poor recovery potential. The high sediment supply from the
channel or adjacent slopes is indicative of the high erosion potential. This reach is influenced
greatly by vegetation, meaning that there is a direct correlation between changes in
composition, vigor, and density of vegetation and changes in the appearance and stability of
the stream.

FIGURE 7. HOOVER CREEK IN THE RECREATION STREAM MANAGEMENT UNIT

Historic Core Stream Management Unit

This unit (Figure 8) reaches through the heart of the park’s cultural resources, from the
Library-Museum site to east of the Friends Meetinghouse. This reach of the creek is the most
critical to maintaining the commemorative theme of the park. The landscape is primarily
mowed lawn, with sparse tree cover. The appearance is open, park-like, and formal. This
stream unit is adjacent to many of the park’s primary historic structures. This portion of the
park is the most visited by out-of-town visitors and is important in conveying the story of
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Herbert Hoover’s childhood. The view from the Birthplace Cottage to the Gravesite stretches
across this unit, and this visual connection must be maintained.

The creek also plays an important role in the view of the Isis Statue and the Friends
Meetinghouse. This unit is bounded on the west by Scellar’s Barn and on the east by
Parkside Drive bridge. The cultural resources adjacent to this stream unit include Scellar’s
Barn, Birthplace Cottage, a portion of the Library-Museum, Isis Statue, and Friends
Meetinghouse. The historic structures along Downey Street are also included in this unit.

FIGURE 8. HOOVER CREEK BANK AND THE BIRTHPLACE COTTAGE IN THE HISTORIC
CORE STREAM M ANAGEMENT UNIT

The stream condition classification for this unit shows that the location has a very high

sensitivity to disturbance, fair recovery potential, high sediment supply, very high potential
for stream bank erosion, and is moderately influenced by the presence of vegetation.

10
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Village Green Stream Management Unit

This section of the creek is located at the easternmost border of the park and is closest to the
confluence with the west branch of Wapsinonoc Creek (see Figure 9). To the north of the
creek, east of the Downey Street Bridge, and west of Parkside Drive, facilities include the
Visitor Center and the main parking area. East of Parkside Drive and north of the creek is the
auxiliary parking area and the Village Green. South of the creek, also east of Parkside Drive,
is the park maintenance facility, including storage for materials and equipment.

This reach of the stream is within view of the Friends Meetinghouse and the most heavily
used roads in the community. During the warm summer months, much of this unit is hidden
from view by dense vegetation in the creek corridor. Due to its proximity, this area is the
most affected by backwater from the west branch of Wapsinonoc Creek.

As in the Historic Core Unit, the stream condition classification for this unit shows that it has
a very high sensitivity to disturbance, fair recovery potential, high sediment supply, very high
potential for stream bank erosion, and is moderately influenced by the presence of
vegetation.

This stream reach has the most frequent flood occurrence, which largely results from
backwater from the west branch of Wapsinonoc Creek. The stream channel is deeply incised
with depths to the channel floor ranging from 7 to 9 feet, and a bank-to-bank width of less
than 30 feet. Vegetation is so dense near the maintenance facility that the stream is not
visible from the bridge during the summer months.

BACKGROUND

History of Hoover Creek

Geomorphologists and other experts believe that historically, creeks such as the Wapsinonoc
were fed by linear sloughs and swamps. The Hoover Creek main channel was reportedly a
grassy swale prior to, and for some time after, settlement of the area. Soils consisted of a
spongy loam, capable of excellent water retention. The historic conditions resulted in a
groundwater hydrologic system with few defined surface water drainages. Early settlers
removed most of the trees along local creek channels shortly after their arrival for use as
building materials and fuel. A second wave of immigrants that arrived in the 1880s led to
extensive farming of the prairie and installation of agricultural drainage tiles. These changes
altered the hydrology of the watersheds, including the Hoover Creek drainage. Precipitation
ran off the agricultural fields far more rapidly than from the native tallgrass prairie. The high-
volume, high-velocity flows incised the natural swamps and sloughs into narrow, steep-sided
channels. What were once ephemeral drainages gradually became perennial streams. As
development proceeded, the timing and duration of flows continued to change. Stream banks
became unstable, often collapsing, and channels widened to convey increased volumes of
water from the landscape to local rivers (NPS 2004b).

Approximately 250 acres of urbanization occurred in the Hoover Creek watershed between
1940 and 2003. These land use changes continued to alter the hydrology from the ground-
water based system to one consisting primarily of surface water morphology, by reducing
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infiltration and increasing runoff. An additional 168 acres of urban development upstream of
the site is anticipated in the near future (Doermann pers. comm. 2004).

FIGURE 9. HOOVER CREEK BANK IN THE VILLAGE GREEN STREAM M ANAGEMENT UNIT

Hoover Creek has a base flow of about 3 cubic feet per second (cfs) and drains
approximately 1,700 acres (2.7 square miles) of agricultural fields, residential land, and a
golf course. Hoover Creek joins the west branch of Wapsinonoc Creek just east of the park
boundary (NPS 2004a). Flood history suggests that Hoover Creek has exceeded its banks 18
times in 11 years. This flood frequency is considered rare and corresponds to years of
unusually high precipitation. During these events, the maintenance facility was affected by
backwater from the west branch of Wapsinonoc Creek, with historic resources being
threatened by the higher magnitude flows (see Figure 3). Data were collected for floods in
1960, 1967, and 1993. The floods of 1967 and 1993 appear to be the largest flood events in
recent history (NPS 2003a).

The west branch of the Wapsinonoc is not gauged, and no stream flow data are available. It is
a perennial stream, which drains a watershed of about 3,000 acres (4.7 square miles), and
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thus has higher flow volumes than those found in Hoover Creek. Its watershed lies
immediately to the east and north of the Hoover Creek watershed, and comprises agricultural
lands, the eastern portions of the city of West Branch, and areas of residential development.
The west branch of Wapsinonoc Creek has been subjected to similar watershed development
and flow change conditions as described for Hoover Creek.

Within the past decade, agricultural practices have changed to include reduced tillage and
increased maintenance of vegetative ground covers to protect the soil. These practices have
probably reduced runoff from agricultural lands in the Hoover Creek drainage, although no
studies have been performed to document the occurrence or magnitude of changes.
Reductions in runoff from agricultural lands upstream from the park probably have been
offset by runoff increases associated with continued conversion of lands to residential and
urban uses.

Hoover Creek is now deeply incised and has a higher-than-historical frequency and
magnitude of flooding. Other adverse effects associated with changes in runoff in the
watershed have included scouring of the stream bed, repeated undermining and collapse of
stream banks, and migration of the stream channel to within 50 feet of the Library-Museum
(see Figure 10).

FIGURE 10. CURRENT CREEK CONDITIONSNEAR THE L IBRARY-M USEUM

Previous Studies

As a result of the park’s history with flash flooding, several flood analyses have been
conducted by the NPS and the U.S. Geological Survey (USGS). These studies were
performed primarily for the purposes of determining flood damage effects, estimating
channel capacity and flood frequency of Hoover Creek, and identifying park facilities most
vulnerable to flooding.

NPS Water Resources Division 1993 Flood Assessment

Following the 1993 flood of Hoover Creek, the NPS Water Resources Division performed a
flood effects assessment. The assessment stated that “floods will be a constant, and perhaps
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increasingly frequent, threat in the area until such time as mass-runoff control structures and
other remediations are developed or installed in the drainage” (NPS 1993). The study
recommended:

« removing trees along the west branch of Wapsinonoc Creek to provide a more open
floodway and reduce turbulence in water flow;

« removing obstructions in the stream channel upstream from the bridges;
« relocating the park maintenance facility and equipment to sites outside the floodplain;
» installing perimeter drain systems around the Friends Meetinghouse; and

« decreasing the angle of the stream banks, seeding stream banks with native vegetation,
and installing flood impoundment structures to reduce peak flow rates and allow
slower release of water during flood events (NPS 1993).

The study noted that the Library-Museum was close to some tight, well-forested meanders,
and it recommended that consideration be given to modifying the stream in this area (NPS
1993).

The study also stated that the major causes of the rising crest of flood events are modern
development, agriculture, and constriction of the stream channel upstream (NPS 1993). To
reduce the rapid runoff problem, it was recommended that the NPS work collaboratively with
other groups such as the Natural Resources Conservation Service, the local soil conservation
district, and the city of West Branch (NPS 1993).

USGS 1994 Flood Assessment

Flood analyses were also conducted by the NPS Water Resources Division and the USGS
following the flood of 1993. The work assessed the frequent flooding of Hoover Creek and
estimated the channel capacity to be 650 cfs. This flow volume represented the discharge
from a flood with an expected recurrence frequency of 2 to 5 years (USGS 1994).

The risk of floodwater making contact with the first floor elevations of buildings in the park
was found to be highest for the maintenance building (office and shop) and lowest for the
Birthplace Cottage and Library-Museum. The maintenance facility is at risk due to backwater
ponding from the west branch of Wapsinonoc Creek, rather than from flows in Hoover Creek
(USGS 1994).

2004 Hydrology and Hydraulics Studies Used to Develop the Stream M anagement Plan

An engineering report prepared by Parsons, Inc. in 2004 expanded on the USGS models
(NPS 2004b). This study accounted for runoff volumes and peak flow rates. It also performed
qualitative and quantitative geomorphologic assessments that described the instability of the
current system and its primary causes.

The study reported that the channel of Hoover Creek is incising and stream flow rates (rates
and volumes of discharge) have increased. This is most likely the result of urbanization
having first occurred in the Wapsinonoc Creek watershed, resulting in degradation of its bed
and dropping the geomorphic platform (base) level at the confluence with Hoover Creek.
This new base level, combined with increased runoff due to development upstream of the
park, resulted in rapid erosion and subsequent incision of the Hoover Creek channel. This
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process of down-cutting of the flow line in Hoover Creek causes sloughing of the banks with
undercutting and mass wasting of bank materials.

Incision in any stream causes separation of the main channel from and loss of function of the
floodplain. It also causes loss of meanders (the natural sinuosity of mature stream channels),
undercutting of banks, undercutting of bridge supports, unsafe vertical banks, and in some
cases, water table declines that can impact riparian wetlands. Further, this process is not self-
corrective, and lateral instabilities are evident and will continue to damage the creek banks
and threaten historic resources.

Additional hydrologic and hydraulic modeling was conducted to determine the instability
effects that have resulted from conversion of the watershed from native prairie to agricultural
and urban uses. The U.S Army Corps of Engineers Hydrologic Engineering Center River
Analysis System (HEC-RAS) model was used to compare the existing hydrologic conditions
to those of native prairie and urban development conditions and incorporated the following
assumptions:

o The watershed was mostly native prairie before the changes in land use during the late
19th century.

o Currently, approximately 15 percent of the land in the Hoover Creek watershed is used
for residential and urban purposes.

o In the future, 25 percent of the Hoover Creek drainage would consist of residential and
urban development.

o Future development would include mitigation of storm water flows (installation of
detention basins and structures) by reducing the developed 100-year flow to the 5-year
undeveloped flow (City of West Branch Resolution 543 dated 10/19/1998).

The HEC-1 model is designed to simulate the surface runoff response of a river basin to
precipitation by representing the basin as an interconnected system of hydrologic and
hydraulic components and was used to develop runoff hydrographs.

Table 1 shows the modeled peak flow values for Hoover Creek during storm events of
various return periods. Under the future development scenario, flows in the creek are
expected to decrease by about two percent compared to existing conditions for all of the
storm event return periods. This decrease would result from implementation of the city of
West Branch’s 1998 storm water management policy. All new development must mitigate
flows from the 100-year precipitation event to match flows generated by a 5-year event. As
development in the watershed increases, a greater area of the watershed would be subject to
this policy, and peak flows would gradually diminish.

Hydraulic modeling of Hoover Creek using a HEC-RAS model and the revised peak flow
values was performed to develop water surface profiles. The water surface profiles show the
elevations, in feet above sea level, that various flows reach during high water events. These
elevations were used to generate floodplain maps.
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TABLE 1: MODELED PEAK FLOWSAT THE MOUTH OF HOOVER
CREEK FOR VARIOUS RETURN PERIODS

Storm Return Period Existing Future Development
Condition Condition
100 years 2,053 cfs 1,981 cfs
50 years 1,720 cfs 1,659 cfs
25 years 1,501 cfs 1,446 cfs
10 years 1,204 cfs 1,159 cfs
5 years 994 cfs 956 cfs

a/ cfs = cubic feet per second.

Modeling results showed that under existing conditions the upstream reaches of Hoover
Creek have an average channel velocity of 5.60 feet per second, explaining the severity of
bank erosion. The average channel velocity in downstream reaches is considerably lower,
0.61 feet per second, as a result of backwater from the confluence with the west branch of
Wapsinonoc Creek (NPS 2004b).

Past Stream M anagement Efforts

The park has been dealing with stream management issues for several years and has taken the
following individual actions to address some of the issues:

A historic brick and mortar retaining wall was installed in the late 1930s along the
stream bank near the Downey Street Bridge for the purpose of retarding erosion.
Sections of the wall have failed and fallen into the stream channel.

Various storm water management improvements, such as installation of sump pumps
and drain pipes/structures, were implemented over the years to attempt to mitigate
flooding and drainage problems.

Gabions were installed prior to 1991 along the flood-prone maintenance yard to
stabilize the stream bank. These are now covered with vegetation or have failed and
fallen into the stream channel.

Prairie species were seeded in areas where the bank was sloughing in the mid-1990s.
Upstream reaches near the confluence now support native prairie species and non-
natives such as smooth brome grass and Siberian elm.

The pedestrian bridge by the picnic shelters was replaced in 1994 following the 1993
flood. The elevation of the new bridge was raised using fill. The bridge remains stable
and accessible even in bankfull flow conditions.

Toe hardening, seeding, and erosion cover were implemented immediately east of the
pedestrian bridge by the picnic area in 2000. The rip rap was used to create a pool for
the stage gauge and secondarily to stabilize the toe of the bank in a highly erosive area
next to the gauge. The rip rap at this site rests in the bottom of the stream channel (see
Figure 11).
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FIGURE 11. FAILED RIPRAPIN STREAM CHANNEL EAST OF PEDESTRIAN BRIDGE

RELATED LAWS, POLICIES, PLANS, AND CONSTRAINTS

The following laws, policies, and plans are described in this section to show the constraints
this final SMP/EIS must operate under and the goals and policies that it must meet.
Overarching goals and constraints are summarized in this section, and more detailed
descriptions of related laws and policies pertinent to specific impact topics are provided in
Appendix D.

NPS Guiding Laws and Palicies

NPS Organic Act of 1916

Congress directed the U.S. Department of the Interior and the NPS to manage parks “to
conserve the scenery and the natural and historic objects and the wild life therein and to
provide for the enjoyment of the same in such manner and by such means as will leave them
unimpaired for the enjoyment of future generations” (16 United States Code [USC] § 1).
Congress reiterated this mandate in the Redwood National Park Expansion Act of 1978 by
stating that the NPS must conduct its actions in a manner that will ensure no “derogation of
the values and purposes for which these various areas have been established, except as may
have been or shall be directly and specifically provided by Congress” (16 USC § 1 a-1).

Despite these mandates, the Organic Act and its amendments afford the NPS latitude when
making resource decisions that balance visitor recreation and resource preservation. By these
acts, Congress “empowered [the NPS] with the authority to determine what uses of park
resources are proper and what proportion of the park resources are available for each use”

(Bicycle Trails Council of Marin v. Babbitt, 82 F.3d 1445, 1453 [9th Circuit 1996]).

Courts consistently interpret the Organic Act and its amendments to elevate resource
conservation above visitor recreation. Michigan United Conservation Clubsv. Lujan, 949
F.2d 202, 206 (6th Circuit 1991) states, “Congress placed specific emphasis on
conservation.” The National Rifle Association of America v. Potter, 628 Federal Supplement
903,909 (D.D.C. 1986) states, “In the Organic Act Congress speaks of but a single purpose,
namely, conservation.” NPS Management Policies 2001 also recognizes that resource
conservation takes precedence over visitor recreation. Section 1.4.3 dictates that “when there
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is a conflict between conserving resources and values and providing for enjoyment of them,
conservation is to be predominant” (NPS 2000a).

Because conservation remains predominant, the NPS seeks to avoid or to minimize adverse
impacts on park resources and values, though they may allow negative impacts when
necessary to fulfill park purposes, as long as the impact does not constitute impairment of the
affected resources and values (NPS 2000a). That discretion to allow certain impacts within
the park is limited by statutory requirement that the NPS must leave park resources and
values unimpaired, unless a particular law directly and specifically provides otherwise. An
action constitutes an impairment when its impacts “harm the integrity of park resources or
values, including the opportunities that otherwise would be present for the enjoyment of
those resources or values” (NPS 2000a). An adverse impact constitutes impairment to the
extent that it has a major adverse effect on a resource or value whose conservation is:

« necessary to fulfill specific purposes identified in the establishing legislation or
proclamation of the park,

» key to the natural or cultural integrity of the park, or

 identified as a goal in the park’s general management plan or other relevant NPS
planning documents.

To determine impairment, the NPS must evaluate “the particular resources and values that
would be affected; the severity, duration, and timing of the impact; the direct and indirect
effects of the impact; and the cumulative effects of the impact in question and other impacts”
(NPS 2000a). This final SMP/EIS, therefore, assesses the effects of the stream management
alternatives on park resources and values and determines if these effects would cause
impairment.

NPS Management Policies 2001

Several sections from NPS Management Policies 2001 (NPS 2000a) and accompanying
guidance are relevant to stream management and protection of cultural resources in Herbert
Hoover National Historic Site, as described below.

The NPS cultural resource program involves stewardship to ensure that cultural resources are
preserved and protected, receive appropriate treatments (including maintenance), and are
made available for public understanding and enjoyment. Section 5 of the policies and
reiterated in Director’s Order (DO) 28, Cultural Resources Management, park units are
instructed “to employ the most effective concepts, techniques, and equipment to protect
cultural resources against theft, fire, vandalism, overuse, deterioration, environmental
impacts, and other threats, without compromising the integrity of the resources” (NPS
2000b).

Section 4.1.5 offers guidance to parks for dealing with impacts to natural systems resulting
from human disturbances, such as the introduction of exotic species; contamination of air,
water, and soil; changes to hydrologic patterns and sediment transport; the acceleration of
erosion and sedimentation; and the disruption of natural processes. The NPS “will seek to
return human-disturbed areas to the natural conditions and processes characteristic of the
ecological unit in which the damaged resources are situated” (NPS 2000a).
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NPS floodplain policy is articulated in Section 4.6.4. The NPS has developed guidelines in
DO 77-2, Floodplain Management, that specifically state that the NPS will:

« protect, preserve, and restore the natural resources and functions of floodplains;

» avoid the long- and short-term environmental effects associated with the occupancy
and modifications of floodplains;

« avoid direct or indirect support of floodplain development and actions that could
adversely affect the natural resources and functions of floodplains or increase flood
risks; and

« restore, when practicable, natural floodplain values previously affected by land use
activities within floodplains (NPS 2003c).

NPS Special Directive 93-4 articulates the agency-specific guidance for floodplain
management, as required by Executive Order 11988, Floodplain Management. In this
directive, the process is set forth for proposed actions to be classified in one of three action
classes, which then determines what “regulatory floodplain™ (100-year, 50-year, or extreme)
applies. Flood conditions and hazards must be quantified as a basis for management decision
making, and a formal statement of findings may be required.

Director’s Order 12: Conservation Planning, Environmental | mpact Analysis, and
Decision Making and Handbook

DO 12 lays the groundwork for how the NPS complies with the National Environmental
Policy Act (NEPA) and sets forth a planning process for incorporating scientific and
technical information and establishing a solid administrative record for NPS projects.

DO 12 requires that impacts on park resources be analyzed in terms of their context,
duration, and intensity. It is crucial for the public and decision makers to understand the
implications of those impacts in the short and long term, cumulatively, and within context,
based on an understanding and interpretation by resource professionals and specialists. It also
requires that an analysis of impairment of park resources and values be made as part of the
NEPA document.

Herbert Hoover National Historic Site, Enabling Legislation

Each NPS unit is guided by the Organic Act, NEPA, and other laws and policies, but each
unit also has more specific guidance provided by its own enabling legislation; statements of
mission, purpose, and significance; and broad planning documents such as a general
management plan and strategic plan.

The park’s enabling legislation was authorized through Public Law 89-119 (79 Stat. 510; 16
United States Code [USC] 1 et seq.; 16 USC 461-467) on August 12, 1965. Congress
authorized the acquisition and development of lands in West Branch, Iowa by the NPS
(including those lands formerly owned by the General Services Administration). Congress
stipulated that the site was to “preserve in public ownership historically significant properties
associated with the life of Herbert Hoover.” The Omnibus Act, Public Law 92-272 (86 Stat.
120; April 11, 1972), authorized an increase in the development and land-acquisition ceilings
of the site, up to $3,500,000. The site was established on August 17, 1972 (NPS 2004a).
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Purpose and Significance of Herbert Hoover National Historic Site

National park system units are established to fulfill specific purposes, based on the unit’s
unique and “significant” resources. A unit’s purpose, as derived from its enabling legislation,
is the foundation on which later management decisions are based to conserve resources while
providing “for the enjoyment of future generations.”

As stated in the general management plan (NPS 2004a), the park’s purpose is to:

« Preserve the Birthplace Cottage, Gravesite, and other historically significant properties
associated with the life of Herbert Hoover;

o Provide an accessible, dignified, and spacious setting in which visitors can experience
the Birthplace Cottage, Gravesite, Library-Museum, and other resources; and

o Commemorate and interpret the life, career, and accomplishments of Herbert Hoover
in cooperation with other organizations.

Herbert Hoover National Historic Site is significant because:

o It is the birthplace and site of the formative years that set Herbert Hoover on the road
to becoming the nation’s 31st President and a global humanitarian.

o From his birth to age 11, Herbert Hoover’s experiences and associations with his
family and the community of West Branch influenced his personality, work ethic,
spiritual and moral character, and ambition. These strong traits are evident throughout
his public service and private endeavors.

o It memorializes Herbert Hoover by encompassing the Birthplace Cottage, Gravesite,
Library-Museum, Friends Meetinghouse, Blacksmith Shop, Schoolhouse, Isis Statue,
tallgrass prairie, and Hoover Creek in a dignified setting.

o The involvement of Herbert and Lou Henry Hoover, their family, friends, and the
community was a driving force for the establishment, design, and management of the
park. In this spirit of cooperation, the NPS facilitates the stewardship of this
commemorative site.

The mission statement for the park, as stated in the general management plan, is to preserve,
protect, and interpret for present and future generations the cultural and natural resources
associated with the life of Herbert Hoover in West Branch, lowa.

Other Relevant Federal Laws and Policies

National Historic Preservation Act of 1966, as Amended

The goal of the National Historic Preservation Act (NHPA) (16 USC 470) is to have federal
agencies act as responsible stewards of our nation's resources when their actions affect
historic properties. The NHPA is the largest piece of federal historic preservation legislation.
It has two major components that affect the responsibilities of federal agencies: First, under
section 106, federal agencies are to consider the effects of their undertakings (including the
issuance of permits, federal projects, and the expenditure of federal funding) on historic
resources that are either eligible for listing or are listed in the National Register of Historic
Places. The National Register is an inventory of United States historic properties, including
prehistoric resources, at the national, state, or local level and is maintained by the NPS. The
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inventory includes buildings, structures, objects, sites, districts, and archeological resources.
Section 110 imposes another obligation on federal agencies that own or control historic
resources. Under this section, federal agencies must consider historic preservation of historic
resources as part of their management responsibilities.

The NHPA created the Advisory Council on Historic Preservation, an independent federal
agency, to advise the president and Congress on matters involving historic preservation. The
Council is authorized to review and comment on federal undertakings that will have an effect
on properties listed in the National Register of Historic Places, or properties eligible for such
listing.

Executive Order 11988, Floodplain Management

Executive Order 11988 mandates all federal agencies to develop agency-specific guidance,
provide leadership, and take action to:

« reduce the risk of flood loss;
« minimize the impact of floods on human safety, health, and welfare; and

» restore and preserve the natural and beneficial values served by floodplains.

Related Planning Documentsfor Herbert Hoover National Historic Site
General Management Plan

The park’s general management plan maintains that the NPS will manage resources to
provide a natural setting to support the commemorative emphasis of the site. This plan was
completed in 2004 and includes prescriptions for managing the stream management units, as
well as protecting historic resources and enhancing visitor understanding and appreciation.
The stream is the major landscape feature transecting the park. Its appearance as it passes
through the National Historic Site must be consistent with the individual park Management
Zones through which it passes. As responsible stewards, the NPS will manage resources to a
level that meets all applicable laws, policies, and NPS standards.

Cultural Landscape Report

The 1995 cultural landscape report identified the significant characteristics and features of
the landscape as expressed in the physical materials of the site (roads, buildings, walls,
streams, and vegetation), by their relation to one another, and by the ways in which their use
reflected cultural values and traditions through time. The report reviewed the history of the
site and the corresponding type and degree of landscape change because management of an
appropriate level of change in a cultural landscape is closely related to its significance.
Changes in the landscape may diminish its integrity or may be essential to the continuation of
a pattern of use that has evolved through time. Having identified the significant character-
defining features of the park, the changes in the landscape through time, and the period of
significance, the cultural landscape report made recommendations for future landscape
management. In 2005, a cultural landscape inventory was developed to provide a
comprehensive inventory of all the historically significant landscapes within the park (NPS
2005b).
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The general management plan cites the cultural landscape report as a guide to achieve stated
desired conditions for landscape elements.

Flood Emergency Plan

The park’s flood emergency plan, written in the 1970s, is being updated in conjunction with
implementation of this stream management plan. Although this is outside the scope of the
stream management plan effort, revisiting the emergency procedures in conjunction with this
action would improve protection of historic resources and provide for enhanced operational
efficiency.

SCOPING PROCESSAND PUBLIC PARTICIPATION

Scoping Activities

Scoping is the effort to involve agencies and the general public in determining the issues to
be addressed in the environmental evaluation. Among other tasks, scoping determines
important issues and eliminates unimportant issues; allocates assignments among the
interdisciplinary team members and other participating agencies; identifies related projects
and associated documents; and identifies other permits, surveys, or consultations required by
other agencies. Scoping includes early input from any interested agency or any agency with
jurisdiction by law or expertise.

Internal scoping for the project to develop a stream management plan began in April 2004
with a meeting of NPS planning staff. This initial meeting was conducted to identify
interdisciplinary team members, assign roles and responsibilities, identify agencies to be
consulted, review background information and previous studies, and initiate development of
the project purpose, need, and objectives.

The public scoping process began on August 3, 2004, with the publication in the Federal
Register (Federal Register, Vol. 69, No. 148) of a Notice of Intent to prepare an EIS. Two
public scoping meetings were held at the park on August 12, 2004, where the park staff
presented information about the project and collected public comments related to the scope
and range of issues on the desired future condition of the stream and issues that should be
considered during the planning process. A total of 16 people attended the meetings. The park
continued to take comments from the public by telephone, e-mail, or letter until September
30, 2004. The planning team used the public comments and agency input to develop the four
stream management action alternatives evaluated in this final SMP/EIS.

Agency Consultation

During the initial scoping phases of this final SMP/EIS, on June 22, 2004, the NPS contacted
the State Historic Preservation Officer, U.S. Fish and Wildlife Service, U.S. Geological
Survey, U.S. Army Corps of Engineers (Rock Island District), lowa Department of Natural
Resources, and the NPS Water Resources Division. Detailed information on agencies
consulted and their involvement in the project is included in “Consultation and Coordination”
(Chapter 5). Copies of correspondence letters are included in Appendix A.
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ISSUES AND IMPACT TOPICS

Issues are problems, opportunities, and concerns regarding the current and potential future
management of Hoover Creek. Issues were identified by NPS, other federal agencies, state

agencies, and the public throughout the public scoping process.

Impact topics are derived from issues and focus the planning process and the assessment of
potential consequences of the alternatives. DO 12 and Handbook (NPS 2001) lists impact
topics that must be considered, based on the requirements in such sources as federal
legislation, executive orders, and the Council on Environmental Quality (CEQ) guidelines for
implementing NEPA. Other impact topics are identified based on region- or park-specific
concerns, or as a result of scoping. The relevant current conditions of impact topics are
discussed in detail in “Affected Environment” (Chapter 3). Impacts associated with each of
the stream management alternatives are described in “Environmental Consequences”

(Chapter 4).

Impact Topics Retained for Analysis

Table 2 presents a summary of issues that are considered to be important by the technical
experts on the interdisciplinary team to be further analyzed in this final SMP/EIS. It should
also be noted that the Water Resources topic includes the analysis of floodplain structure and

function.

TABLE 2: | SSUESTO BE EVALUATED AND CORRESPONDING IMPACT TOPICS

Issue

Impact Topics

In its current configuration, the stream potentially threatens historic properties,
including structures, collections, and cultural landscape features.

Flooding could result in the total loss of the historical wall at the Downey Street
Bridge.

Project implementation actions could result in short-term changes to the cultural
landscape.

The stabilization of the stream bed could disrupt the pioneer-era archeological
sites along Hoover Creek.

The viewshed between the Birthplace Cottage and the Gravesite must be
maintained. The continuation of the eroding stream bed and potential
management techniques could affect this cultural landscape.

The stream frequently inundates park infrastructure, such as the maintenance
facility, causing disruption in park operations.

The gradual grading of the stream bed to stabilize the soil could encourage
people to approach the water. Water quality in the stream is not safe for human
contact because of bacterial contamination.

The incising stream bed creates a hazard of fall and injury associated with steep
six- to eight-foot-high slopes in some areas.

Cultural Resources, Visitor
Understanding and
Appreciation

Cultural Resources
Cultural Resources

Cultural Resources

Cultural Resources, Visitor
Understanding and
Appreciation

Park Operations

Public Health and Safety

Public Health and Safety
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TABLE 2: ISSUESTO BE EVALUATED AND CORRESPONDING IMPACT ToPICS (CONT)

Issue

Impact Topics

Vegetation along the stream corridor should be replaced with a seed mix that will
appear natural, while still being compatible with the cultural landscape.

Project implementation activities could temporarily affect the visitor experience.

The stabilization of Hoover Creek could create impacts on the natural ambience
of the riparian area; it should not look artificial or intrusive and should maximize
the use of low-impact and low-maintenance methods.

Hoover Creek does not function as a healthy stream; it experiences high rates of
erosion and incision, and lateral migration is suspected.

Parking lot runoff from several locations in the park is directed into the creek
where it adds to the pollutant load.

Project implementation activities could potentially affect the water quality of the
stream.

The stream does not have a healthy riparian buffer or support native aquatic
populations.

The incising stream bed is leading to the loss of vegetation that supports wildlife
and anchors the riparian area.

Stream management activities should consider creating habitat that would foster
the increased presence of wildlife in the area.

The construction activities during stabilization of the stream bed could
temporarily displace wildlife and destroy existing vegetation.

Vegetation, Visitor
Understanding and
Appreciation, Cultural
Resources

Visitor Understanding and
Appreciation

Visitor Understanding and
Appreciation, Park
Operations

Water Resources

Water Resources

Water Resources

Water Resources, Wildlife
Water Resources, Wildlife,
Vegetation, Soils

Wildlife

Wildlife, Vegetation

Impact Topics Dismissed from Further Analysis

The impact topics identified below have been dismissed from further analysis because the
range of stream management alternatives (1) would have no effects, (2) would have only
negligible or minor, short-term effects on these resources, or (3) because the impacts have

been evaluated within another impact topic.

Air quality: During implementation of the stream management action alternatives, there
would be highly localized, short-term, negligible impacts on air quality from the emissions of
construction equipment and potential soil removal/excavation activities. These effects would
be negligible because best management practices would be used to minimize fugitive dust
and emissions from construction equipment. Specific mitigation measures that would be
employed are listed in Table 7 (located at the end of “The Alternatives” [Chapter 2]).

Conflictswith land use plans, policies, or concerns. Plans and policies associated with
lands adjacent to the park were reviewed. It was determined that the stream management
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alternatives would not involve actions that would affect these lands or the policies and plans
of jurisdictions such as the city of West Branch or Cedar County.

Ecologically critical areasor other unique natural resources. The park does not contain
ecological critical areas or unique natural resources. Therefore, none of the action
alternatives would affect these resources as referenced in the Wild and Scenic Rivers Act,
NPS Management Policies 2001, 40 Code of Federal Regulations 1508.27, or the 62 criteria
for national natural landmarks.

Economics: The park is located off Interstate 80, in downtown West Branch in Cedar
County, lowa. The county has a mixed economic base composed mainly of agriculture,
manufacturing, wholesale and retail trade. Each of these industries generates between $100
and $150 million in annual revenues and account for the majority of county employment.
Total county revenues are in excess of $500 million annually (U.S. Census Bureau 2002,
USDA 2002).

Total employment in Cedar County, including agricultural pursuits, is approximately 4,000
jobs (U.S. Census Bureau 2002, USDA 2002). The park employs 13 full-time employees,
generating approximately 0.35 percent of local jobs. Due to its proximity to lowa City, West
Branch also serves as a suburban home setting for those who commute the 10 miles to places
of employment.

The park receives approximately 200,000 visitors annually. The majority of these (75
percent) are “day trips” or visits that do not include overnight stays. In addition, about 20
percent of total annual visitation is from residents of West Branch. The estimated annual
economic contribution to the local economy from all park visitors combined is approximately
$8.1 million (NPS 2004d, NPS 2005a). This represents 1.6 percent of the local economic
activity. Flood events occasionally require temporary park closures and multiple closures
have occurred during wet years. Flooding in 1993 resulted in multiple partial-day and full-
day closures to complete cleanup and repairs after each flood event that added to a closure
time of two weeks that summer (McKeeman pers. comm. 2005). A two-week cumulative
closure would represent a fraction of 1 percent of local economic activity.

Although recurrent inundation by floodwaters damages historic buildings and accelerates
degradation, the nature of flooding at the park is not such that resources would be completely
lost or “washed away.” In addition, the park mandate to protect these resources necessitates
that repairs be made following such events. Therefore, continuing current management
would result in only short-term, periodic closures that would be unlikely to affect overall
local economic activity.

The proposed action alternatives would provide increments of flood protection for vital park
resources, and lessen, to varying degrees, the need for park closures due to flooding.
Alternative E, which provides the highest level of protection, would virtually eliminate all
closures, and maintain the park’s ability to contribute to the local economy. Given the rate of
current contribution, this change would not likely be measurable in the local economy.

As the rationale above has outlined, the economic impact of the park on the local economy is
very small. Economic changes resulting from implementation of any of the proposed actions
would be difficult to detect, and therefore this topic is dismissed from further analysis.

25



PURPOSE OF AND NEED FOR ACTION

Endangered or threatened species and critical habitats: No federally listed threatened or
endangered species are known to occur within the park. The project area does not contain any
remnant prairie, only restored prairie, which is not suitable habitat for the western prairie
fringed orchid (Platanthera praeclara) or the prairie bush clover (Lespedeza |eptostachya).
The project area also contains no known bald eagle (Haliaeetus leucocephal us) nests or
roosting areas. In addition, changes in the stream flow would have no effect on any federally
listed species downstream of Hoover Creek. An analysis of effects to state-listed species with
potential to occur in the project area is included in the “Wildlife” section.

Energy requirements and conservation potential: The NPS reduces energy costs,
eliminates waste, and conserves energy resources by using energy-efficient and cost-effective
technology. Energy efficiency is incorporated into the decision-making process during the
design and acquisition of buildings, facilities, and transportation systems that emphasize the
use of renewable energy sources. The proposed action alternatives would not appreciably
change the park’s short- or long-term energy use or conservation practices. The gasoline and
diesel fuel used during construction activities would not result in detectable changes in
energy consumption in the West Branch vicinity; therefore, this impact topic is dismissed.

Ethnographic resour ces. Within park areas potentially affected by this project, no resources
have been identified that might be associated with traditional Native American use. Area
history and cultural resources closely link the park to the Quaker community, and the Friends
Meetinghouse remains a visible symbol of that close historical association with the Hoover
family. The local Quakers (Friends Meeting—Conservative and Friends Church) will be
invited to participate in the EIS process as part of the interested public. The Friends
Meetinghouse and assessment of effects of the alternative actions is discussed in the
“Cultural Resources” section. Ethnographic resources will not be addressed in this plan.

Indian trust resour ces: Indian trust assets are owned by American Indians but are held in
trust by the United States. Requirements are included in the Secretary of the Interior’s
Secretarial Order 3206, American Indian Tribal Rites, Federal — Tribal Trust
Responsibilities; the Endangered Species Act; and Secretarial Order 3175, Departmental
Responsibilities for Indian Trust Resources. According to park staff, Indian trust assets do
not occur within the park. Therefore, there would be no effects on Indian trust resources
resulting from any of the alternatives.

Minority and low-income populations (environmental justice): Executive Order 12898,
General Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations, requires that all federal agencies address the effects of policies on minorities and
low-income populations and communities. None of the alternatives analyzed would have
disproportionate effects on populations as defined by the U.S. Environmental Protection
Agency’s 1996 guidance on environmental justice.

Natural or depletable resource requirements and conservation potential: The use of fuel
was addressed under the category “energy requirements and conservation potential.” To the
maximum extent possible, the stream will be stabilized using natural materials including soils
and vegetation. The use of new construction materials, such as stone and concrete, which
would be incorporated into the stabilization project, would not affect the local supply of these
materials given the ongoing residential and urban development underway in Cedar County
and nearby Iowa City.

26



Purpose of and Need for Action

Prime and unique agricultural lands: The Council on Environmental Quality 1980
memorandum on prime and unique farmlands states that prime farmlands have the best
combination of physical and chemical characteristics for producing food, feed, forage, fiber,
and oilseed crops. Unique agricultural land is land other than prime farmland that is used for
production of specific high-value food and fiber crops. The U.S. Department of Agriculture
has identified 48 prime (or prime soils under certain conditions) farmland soils in Cedar
County, lowa (USDA 2005). Of those 48 soils, two have been identified to be present within
the park. These include: the Colo-Ely Complex occurring on drained 2 to 5 percent slopes
covering the majority of the park, and the Tama Silt Loam occurring on 2 to 5 percent slopes
existing in the area of the Thompson Farm. Although the Colo-Ely Complex occurs within
the project area, these soils have been removed from long-term cultivation. Prime farmland
that exists on the Thompson Farm is still used for farming purposes; however, it is outside
the project area and would not be affected by stream management activities. Therefore, prime
and unique agricultural soils were dismissed from further analysis.

Urban quality, historic and cultural resources, and design of the built environment:
Historic and cultural resources were included as an impact topic that was considered in detail in
this final SMP/EIS. Urban quality and design of the built environment were eliminated from
further analysis because the stream management alternatives would have no effect on urban
quality or the built environment outside Herbert Hoover National Historic Site.

Wetlands. Executive Order 11990, Protection of Wetlands, requires federal agencies to avoid,
where possible, impacts on wetlands. If required, a statement of findings in compliance with DO
77-1, Wetland Protection, and its accompanying Procedural Manual would address any
concerns for wetlands. There are no jurisdictional wetlands in the project area or outside the
project area that would be at risk should any of the action alternatives be implemented.

Wilderness: The park does not contain nor is it adjacent to or under consideration for any
designated or proposed wilderness areas under the 1964 Wilderness Act.
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The alternatives include four action alternatives and an alternative of no action/continue
current management. Table 8 (located at the end this chapter) provides a summary of the
elements or actions associated with each of the alternatives evaluated. Major issues related to
the protection of park resources and stream function that the action alternatives were
designed to address are described in “Purpose of and Need for Action” (Chapter 1). Although
the option of no action/continuing current management does not solve the cultural and
natural resource management issues at the park, current conditions are used as the baseline
against which the action alternatives are analyzed. This is the context for determining the
relative magnitude and intensity of impacts (NPS 2001).

DEVELOPMENT OF THE ALTERNATIVES

Methods Used to Develop Levels of Flood Protection and Improved Stream Function

The NPS developed an interdisciplinary team of subject matter experts and individuals
familiar with the issues and problems of Hoover Creek. This team included specialists in
hydrology, channel stability and maintenance, and historic and cultural resources. With input
from the public scoping process, the team identified objectives that should be achieved for
the project to be considered a success (described in “Purpose of and Need for Action”
[Chapter 1]). The interdisciplinary team then developed management strategies that would
meet these objectives to a large degree and provide for protection of the park’s historic and
cultural resources.

Water resource engineers evaluated previous Hoover Creek flood analyses developed by the
NPS Water Resources Division and USGS and performed individual analyses in order to
understand the existing problem and to assess potential alternatives that would provide a
higher level of flood protection for park historic and cultural resources. Improved flood
protection is part of restoration, which is defined for this project as a broad range of actions
and measures designed to restore structure and function of a stream in a manner that enables
the stream to function at a self-sustaining level (Society of Ecological Restoration 2004). It
does not involve returning Hoover Creek to a pristine or original condition because this
would not be feasible considering the stream’s location within a suburban park and the nature
of the current conditions and disturbances in the watershed.

Rosgen’s stream condition classification system (Rosgen 1996) was used to infer stream
function, such as sensitivity to disturbance, recovery potential, sediment supply, stream bank
erosion potential, and vegetation controlling influence, based on observable stream
characteristics. These characteristics provide the basis for quantifying the general status of
the stream corridor, identifying where the existing stream falls within the classification range,
and identifying treatments that would shift its classification toward more stable
classificiations.

Technical literature on stream restoration revealed that the project objectives can be
translated into technical criteria for design of stream restoration elements. For example, a
common characteristic of natural channels is that the bankfull capacity of the main channel
closely matches the mean annual flood, which has a flood recurrence interval of about 2.3
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years. Another characteristic is that restoration of stream function can be greatly assisted by
management measures that restore the natural hydrograph (a graph showing the water level,
flow, or other property over time). This often involves actions that reduce peak and mean
flows to their predevelopment values. Several other restoration measures can be highly
successful in remedying deeply incised streams such as Hoover Creek. Four primary design
elements that are commonly applied to incised streams include the following:

o improvements in the channel and floodplain cross-section,

o grade control modifications,

« storm water detention, and

» remeandering to increase the sinuosity and decrease the flow velocities.

Water resource engineers evaluated these potential design elements individually and in
combination, to develop preliminary alternatives to meet project objectives. A range of
flood-protection levels, expressed as flood recurrence intervals, were evaluated. A summary
of the evaluation for these potential flood-protection ranges and restoration elements is
included below. The action alternatives developed to improve the functional qualities of
Hoover Creek all use these approaches to achieve separate, measurable channel flow
capacities, or degrees of protection from floodwaters.

The NPS selected four flood-protection levels (10-, 15-, 25- and 50-year) that are reasonable,
meet management objectives, and are analyzed in this final SMP/EIS. The four action
alternatives, identified as Alternatives B, C, D, and E, include varying levels of disturbance
and a wide range of implementation costs, both of which generally increase as the level of
flood protection increases. The alternative of no action/continue current management is
identified as Alternative A.

Recognizing that a return to the native stream conditions that existed prior to converting the
prairie to agriculture and urban development was not feasible, the range of proposed
alternatives meets levels of flood protection specified by the NPS and improves the
functioning condition of Hoover Creek within the park boundaries.

To provide discrete, quantifiable benefits to historic properties, the range of flood-protection
levels must improve the functioning condition of Hoover Creek, reduce down-cutting and
incision, improve bank stability (reduce erosion), and reduce lateral movement.

To achieve the varying levels of protection and desired functioning condition, several
components were identified and grouped to create the action alternatives. Some components
would be implemented for all action alternatives and are described as elements common to
all action alternatives. The additional actions proposed for each alternative are then described
by stream management unit, from upstream to downstream.

Evaluation of Potential Channel Modifications and Site-Specific Protection Measures

Past modeling performed by the USGS developed estimates of the peak flow rates for a range
of flood frequencies, but this modeling did not evaluate the timing or flow volumes passing
through the watershed. Because the alternatives include elements involving control of runoff
volumes and peak flows, additional hydrologic and hydraulic models were developed to
establish the timing and volume of high flows in the park.
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Several channel and riparian corridor modifications were analyzed using the U.S. Army
Corps of Engineers Hydrologic Engineering Center River Analysis System (HEC-RAS).
These models revealed potential benefits to flood protection and stream function by
constructing a new channel that could carry approximately 1,000 to 1,100 cfs (the high water
event with a return frequency of between 5 and 10 years); adjusting, or remeandering, the
channel location away from the Library-Museum; installing a grade control structure (for
flattening slope and lowering flow velocity) to eliminate down-cutting in the channel; and
planting and maintaining low-profile vegetation. Incorporation of these elements was found
to protect park resources from frequent events of relatively low magnitude (up to the 5-year
event) and to stabilize the creek to improve proper function.

All of the action alternatives incorporate these stream channel modifications. Alternatives B
and C were developed by incorporating these stream channel modifications alone to provide
modest levels of protection for the 10- and 15-year flood flows and to improve stream
function by stabilizing the banks and reducing erosion and down-cutting.

Evaluation of Potential Detention Storage

The new channel configuration would increase the channel capacity to approximately

1,050 cfs. Additional measures were then evaluated that would reduce the peak flow. The
leading method of reducing peak flow is to provide detention storage within or near the
stream channel. The park’s native prairie was identified as a possible location for a detention
facility. The area of land that could potentially be used for detention storage was then
calculated using geographic information system (GIS) mapping. Hydraulic modeling was
then conducted using the available storage volume to determine the relationship between
stage (water level), storage, discharge, and the corresponding reduction in peak flow.

To evaluate options for providing levels of flood protection beyond the 15-year event, two
alternatives were developed that include the stream channel modifications described above
and the construction of an upstream storm water runoff detention basin within the park.
Alternatives D and E were designed to control peak flows from the 25- and 50-year flood
flows in Hoover Creek.

At the confluence of the two tributaries that form Hoover Creek, approximately 37 acre-feet
of natural storage would be available if a berm or embankment were installed and outgoing
flows controlled. The park defined this location as suitable for development of additional
storage through excavation, construction of a berm or embankment, and installation of
culverts to control releases into Hoover Creek. Control of peak high flows would be achieved
by creating 67 acre-feet of storage for the 25-year event or 138 acre-feet of storage for the
50-year event.

Assumptions M ade for Development of Alternatives

Future Development Acreage: Watershed and flood-protection modeling was performed
using a proposed area of development outside of the park. Of a total 168 acres, 107 acres lie
within the sub-basin to the north of the park, and 61 acres lie within the sub-basin to the west
of the park. The tributaries of these two sub-basins join to form Hoover Creek at the
upstream end of the park.
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Sormwater Control Compliance: In 1998 the city of West Branch passed Resolution No. 543
modifying their storm water management policy. This revision requires new developments to
“detain the difference in volume of the five year undeveloped storm and the one hundred
year developed storm events for their development site. The allowable release rate for the
detention calculations shall be the five year undeveloped storm.” This policy requires
developers to implement storm water detention to contain runoff from the high volume,
infrequent events, and release it at the 5-year storm rate. As development in the watershed
continues, peak flows will be reduced as runoff is stored in the detention structures. Over
time, flows generated by precipitation events in excess of the 5-year storm will be
diminished. One hundred percent compliance to this policy was assumed for the 168 acres of
future development.

Backwater Effects from the West Branch of Wapsinonoc Creek: The west branch of the
Wapsinonoc is not gauged in the vicinity of Hoover Creek, and no historic flow data are
available. The creek drains a larger watershed and appears to carry several times the volume
of Hoover Creek. Because of the relatively small contribution of Hoover Creek to the west
branch of the Wapsinonoc Creek flows, it was assumed that actions taken within the park to
manage Hoover Creek would not substantially diminish the frequent backwater flooding
effects that occur in the Village Green Stream Management Unit.

ALTERNATIVE A: NO ACTION/CONTINUE CURRENT MANAGEMENT

I ntroduction

Maintenance and management of the stream corridor and the park’s emergency response to
flood events would remain unchanged. Although continuing current practices does not meet
the objectives of the project, the existing conditions are used as a baseline against which the
other alternatives are analyzed. The following description is presented to describe current
conditions and uses the individual stream management units, from upstream to downstream,
as reference locations through the park. The management units are: Prairie at the northwest
part of the park; Recreation at the pedestrian bridge and picnic area; Historic Core that
contains the primary historic resources; and Village Green where the Visitor Center and
maintenance facility lie just upstream of the confluence of Hoover Creek with the west
branch of Wapsinonoc Creek.

The total costs associated with this alternative would vary based on the frequency and
magnitude of flood events. Expenses would continue to be incurred for flood preparation
when an imminent flood poses risk to park facilities. Costs related to preparation for floods
vary with the magnitude of the flood, and range from about $6,000 to $12,000. In addition,
costs for repair of park facilities would depend on the nature and extent of damages. For
example, flood recovery efforts following the 1993 flood cost the park approximately
$300,000 (McKeeman pers. comm. 2005).

Channeél Characteristics

As described in “Purpose of and Need for Action” (Chapter 1), Hoover Creek is a perennial
stream, with an average annual flow volume of 2 to 3 cfs. The current stream capacity
(channel discharge volume) has been calculated during development of the 2004 engineering
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study prepared for thisfinal SMP/EIS at approximately 315 cfs (NPS 2004b). This capacity
is lower than values previoudly calculated for the stream, and includes consideration of alow
spot or “breakout” point in the bank near the picnic facility, just downstream of the
pedestrian bridge. At thislocation, the natural topography allows the stream to overflow its
bank on the north at arelatively low flow volume. This 315 cfs capacity would be exceeded
by 2-year event flows. The deep, narrow channel also carries flow at a maximum rate of 5.6
feet per second. Thisrate is considered rapid for a stream of this size, and accelerates erosion
and incision of the stream channel.

The creek’ s stream corridor is generally in a degraded state, and has lost many of its natural
functioning characteristics. The stream is deeply incised, with depths ranging between 7 to
10 feet from channel bottom to top of bank. The banks of the stream are nearly vertical.
Erosive processes are evident throughout the reach, with slumping of banks and mass
wasting present at meander banks. Overhanging vegetation often obscures the channel. In
general, these are the characteristics of an unstable stream channel (see Figure 12). The
minimum channel capacity is exceeded at flow rates equivalent to the 2-year event.

FIGURE 12. DEGRADED CHANNEL CONDITION

This alternative does not include changes to the stream channel characteristics or to
management of historic properties for flood protection. Ongoing grounds maintenance, which
includes mowing adjacent to the stream and occasional clearing of dense vegetation, would
continue.

The specific protections provided to historic structures after the 1993 flood would remain in
place (see the “Historic Structures” section in “ Affected Environment” [Chapter 3]). The
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drainage systems and waterproofing used to protect these properties would continue to be
evaluated and maintained by park staff.

When flooding is imminent, park staff would be responsible to take appropriate action
depending on the level of the threat. Actions likely to be undertaken would include: removal
of interpretive or historic items from threatened properties, closing the park and Visitor
Center to public access, and relocation of equipment from the maintenance facility to higher
ground at the Miles Farm or another suitable location.

Post-flood activities would include actions to return the park to normal operating conditions,
such as cleaning and repairing sump pumps in historic structures, rehabilitation of waterproof
coatings, cleaning and restoring damaged historic properties or objects, debris removal and
landscape clean-up, and stream channel repairs and replanting. These activities are generally
undertaken by park staff, in addition to their regular park duties. Following the 1993 flood,
the steam channel was realigned in accord with bridge placement, stabilization measures
were installed, and in 2000, a stream gauging station was installed on the creek.

Flood Frequencies

The following table summarizes the expected frequencies or recurrence intervals of flood
events that would affect historic structures and park facilities along the Hoover Creek
corridor. These frequencies are based on the elevation at which water would contact the
structure. The extent of damage to a structure is dependent on multiple factors, one of which
is the elevation of floodwaters. Other factors include the flow velocity, rate of rise and fall of
floodwaters, duration of a flood, and debris in the water. Structures within the park can be
affected by increased flows in Hoover Creek, as well as water-logging effects due to
backwater from the west branch of Wapsinonoc Creek.

TABLE 3. FIRST CONTACT FLOOD FREQUENCIES UNDER EXISTING

CONDITIONS
Feature (from upstream to downstr eam) First Contact
Picnic Shelters/Comfort Station 25 years
Library-Museum 5 years
Scellar’s Barn Less than 5 years
Schoolhouse 43 years
Blacksmith Shop 27 years
Birthplace Cottage 17 years
Isis Statue 15 years
Friends Meetinghouse Less than 5 years
Visitor Center 7 years
Maintenance Buildings Less than 5 years
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Prairie Stream M anagement Unit

This unit extends from the prairie’ s northwest corner approximately 1,200 feet along the
creek corridor. A mowed path is maintained to provide visitor and staff accessto this portion
of the park. There are no hard surfaced trails or developed facilities in this unit.

Park maintenance of this section is minimal and natural processes dominate. Thisareais
included in the park’s fire management plan, and prescribed fireis used in the area
approximately every 3 to 5 years to maintain natural tallgrass prairie processes. The soil
crown lying between the two tributary creeksisinfested with smooth brome and reed canary
grass, two invasive exotic grasses. The park uses Environmental Protection Agency (EPA)-
approved herbicides and application methods to control this infestation.

Thisunit isin generally degraded condition, with the banks incised and evidence of active
bank slumping and erosion. The streambed and channel bottom is approximately 9 feet below
the top of the stream bank (Figure 13). Portions of the stream were “relocated” in 1970 to
straighten its path along the north boundary fence.
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FIGURE 13. HOOVER CREEK THROUGH THE PRAIRIE STREAM M ANAGEMENT UNIT

Recreation Stream M anagement Unit

This unit extends downstream from the eastern end of the Prairie Stream Management Unit,
past the pedestrian bridge and picnic area, to the west end of the Library-Museum. This unit
is bounded on the north by private residences and on the south by the loop drive.

This unit is maintained for day-use activities, such as walking and picnicking, and has an
open appearance, with decreased vegetation density along the stream banks. The depth to the
channel bottom is 6 to 8 feet, with a narrower bank-to-bank width of 30 to 60 feet. A
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minimum channel capacity, or breakout point, that occurs at a flow of 315 cfs is located in
this unit. Storm water from the Library-Museum parking area is currently carried to the creek
by conventional storm water drains and this runoff would continue to enter the stream
without treatment.

Current management of this unit that would continue into the future includes maintenance of
the pedestrian bridge and the USGS stream gauging station. The landscape is mowed
Kentucky bluegrass that provides a recreational, or city park-like setting.

Historic Core Stream Management Unit

This unit extends from the Library-Museum, downstream (eastward) to just east of the
Friends Meetinghouse.

Outside the stream channel, the landscape is a manicured lawn. The view from the Birthplace
Cottage to the Gravesite is maintained, and the historic structures are maintained in a well-
kept appearance. The waterproofing and sump pump installation undertaken in several of the
historic structures after the flood of 1993 would be kept in place and maintained in good
operating condition. The remaining components of the 1930s retaining wall, on the south
bank just upstream of the Downey Street Bridge, receive periodic vegetation removal, but no
structural stabilization currently takes place (Figure 14).

i -F"'\ N
. 2

g

FIGURE 14. HISTORIC CORE AT RETAINING WALL SITE

Village Green Stream Management Unit

This unit extends downstream from just east of the Friends Meetinghouse toward the
confluence with the west branch of Wapsinonoc Creek. East of the Parkside Drive Bridge,
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the stream corridor is managed in accord with the needs of park administration and
maintenance. Management of this reach includes mowing of the lawn areas around the
Visitor Center, parking area, and maintenance yard, and minimal vegetation control in the
stream corridor.

Two parking areas provide access to the Visitor Center and the Village Green in the northeast
corner of the park. Storm water management measures have not been installed on either of
these lots, and runoff drains directly into Hoover Creek through drop boxes or runoff
channels in the landscape. There are no plans to install storm water management measures
under continued current management.

Because of the fairly frequent inundation of the park’s maintenance facility, management
actions in this unit include moving equipment from the maintenance yard to safe sites during
flood events. Park staff is responsible to relocate vehicles, tractors, and other maintenance
equipment to the Miles Farm or other high ground when flooding is imminent.

Stream Monitoring

Park staff currently monitors several characteristics of Hoover Creek including rate of down-
cutting, lateral movement, and stream bank vegetation. Monitoring activities are conducted
regularly by natural resource and park operations personnel using personal observation and
recording of findings.

Flows in Hoover Creek are monitored continuously by an automated USGS streamflow
gauging station, number USGS 05464942, and information gathered by this unit can be
found at http://nwis.waterdata.usgs.gov/nwis/discharge/?site no=05464942 (USGS 2005).
This station was installed near the pedestrian bridge in the Recreation Stream Management
Unit in 2000 as a demonstration gauge.

Water quality testing for microbial contaminants such as fecal coliform and E. coli bacteria
was conducted in 2001 and 2003. The park submitted samples to the State Hygenics Lab at
the University of lowa. The lowa Department of Natural Resources and USGS also
conducted water quality sampling in 2004 and 2005. Water quality testing is expected to
continue into the future until indicator bacteria levels fall to levels that no longer pose a
threat to human health.

ELEMENTSCOMMON TO ALL ACTION ALTERNATIVES

Channel Characteristics

The following components alone provide a measurable increment in both flood protection
and stream function and are carried through the range of action alternatives. An initial
incremental level of flood protection in excess of 5 years can be achieved by replacing the
existing channel with an engineered design to increase capacity and a new meander pattern to
slow the flow rate. This new channel would consist of approximately 2,000 feet of
standardized cross section, approximately 500 feet of new meander pattern, a grade control
structure to eliminate down-cutting, and reclamation of the portions of the existing channel
after the new meanders are complete. The new channel would have a consistent bottom
width, uniform stream bank elevation and slope ratios, constant channel capacity, and new
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meander pattern to slow flow velocity (see Figure 15). The engineered channel would be
created through the park, from a point just downstream of the confluence of the north and
west tributaries to the eastern boundary, just before the confluence with the west branch of
the Wapsinonoc.

Under all action alternatives, a new channel would be designed and created to resemble the
conditions that were characteristic of the stream in the 1930s through the 1950s. These
characteristics were identified as appropriate during public scoping: a more open appearance
with large trees set back from the creek or “a pasture with a stream passing through it” and is
within the park’s period of significance of 1874 to 1966. This time period was also selected
because there is more definitive documentation. In addition, the stream function goal for the
new channel would be to establish a course that has low sensitivity to disturbance and very
good recovery potential (tendency of the channel to remain in its position) when disturbed
(such as by the 50- or 100-year flow event). The stream function goal for Hoover Creek is a
Rosgen’s stream classification of Type C or Type E (see Appendix E), which would be
achieved by designing the channel template to the maximum extent possible to design criteria
obtained from literature. Although a Type C reach is preferred, practical limitations prevent a
full shift to this class for the entire length of the stream channel. The nature of the historic
resources and cultural landscape limits the length of remeandering that can be constructed in
the park, which would affect such design criteria as sinuosity, curvature ratio, and meander
wavelength. Therefore, it is anticipated that some reaches of the creek could fall between C
and E stream types and would likely demonstrate a mix of characteristics of both. The result
would likely be a C to E type stream channel, which is “highly stable” and would be a
substantial improvement over existing conditions along the stream corridor. Overall, the
channel would be highly stable, slightly entrenched, sinuous, less sensitive to disturbance,
and would have increased recovery potential (NPS 2006a).

The construction of banks at a consistent elevation would increase stream channel capacity
from the 315 cfs to about 1,050 cfs. The stream would be capable of carrying flows in excess
of the 5-year flood event within its channel, as opposed to the existing capacity of containing
a 2-year event. The engineered channel and remeandering would adjust low bank elevations
that currently allow breakout of relatively low flows (315 cfs).

The proposed engineered channel may have the following characteristics based on existing
conditions, design criteria obtained from literature, and modeling. The final dimensions
would be determined during engineering design. The channel would be approximately 8 feet
wide at the bottom and would have sloping sides with a 1.5 horizontal to 1 vertical ratio
(about a 30 degree slope to the stream). The depth from the stream bank to the floor of the
channel would be similar to existing conditions, which ranges from 7 to 10 feet. The bank-to-
bank distance at the top of the channel would be approximately 30 to 40 feet.

Although the channel banks would be fairly steep, they would be covered with vegetation
chosen to produce low, tough groundcover that does not require mowing. The vegetation
would also provide roughness and flow resistance to help retain bank stability and slow
flows. At sharper turns in the remeandered corridor, reinforcement could be required. The
location, size, and types of these features would be determined during final engineering
design.
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To address the varying capacity of the stream that results from the natural change in
elevation of the landscape (i.e., breakout points), the banks of the stream would be graded to
a fairly consistent elevation. This would result in increased bank heights of approximately

2 feet along the north bank through the Recreation Stream Management Unit. Approximately
1 foot would be added to the banks through the Historic Core and Village Green Stream
Management Units. Through remeandering and channel adjustments, these changes would
slope gradually into the natural topography and would not be evident once vegetation was
reestablished.

All construction activities would be carried out using common construction equipment
including excavators, front-end loaders, skid-steer loaders, graders, and dump trucks. The
project would be conducted by a contractor and would take approximately 3 to 6 months to
complete. Construction would commence in late summer and extend through the fall, when
precipitation is low to limit erosion and sediment delivery to the west branch of the
Wapsinonoc. Revegetation/reclamation would be done when construction was complete.

Using a 100-foot disturbance corridor for the 2,000-foot length of channel construction,
approximately 4.5 acres would be disturbed for channel reconfiguration. Contractors would
abide by all laws, regulations, and policies relative to protection of water and soil resources.

FIGURE 15. PROPOSED DESIGNED CHANNEL CROSS-SECTION

Once established, the new channel would be fairly stable, and the creek would convey a
relatively low sediment load. The current high sediment load is generated largely by erosion
of adjacent banks, and this process would be reduced. Therefore, channel maintenance
activities would be limited to maintaining the integrity of the vegetative cover and
rehabilitation efforts (sediment and debris removal and revegetation) that may be necessary
after extreme flows, such as the 50-year flood event.
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New Meander Pattern

In addition to increasing the creek’s capacity by constructing the standardized channel, flow
velocities would be slowed by including a new meander pattern through the Recreation
Stream Management Unit (see Figure 16). Remeandering of the stream course would begin
downstream of the pedestrian bridge. With a goal of providing long-term protection for the
Library-Museum, approximately 500 feet of the channel would be relocated. The new pattern
would be more sinuous and would be constructed a minimum of 100 feet from the Library-
Museum. The new stream course would be excavated to the depth and width of the standard
channel configuration, stabilized, and vegetated. At sharper turns in the remeandered
corridor, reinforcement using bioengineering techniques could be required. The location,
size, and types of these features would be determined during final engineering design.

Once the new channel was excavated, the existing channel would be filled with excavated
material from the new location, compacted, and revegetated with appropriate plant species.
Several mature trees now growing in this management unit would be removed during
construction and, where appropriate, the park would replant trees to replace the lost
specimens. Installation of low-mow or no-mow grass would be consistent with the managed,
but not manicured, appearance of this stream management unit, while maintaining the
Birthplace-Gravesite vista that is a fundamental value of the park.

Grade Control Structure

Due to the increasing slope of the stream channel downstream of the pedestrian bridge in the
Recreation Stream Management Unit, a grade control structure would be installed just
upstream of the Downey Street Bridge to control down-cutting. This structure would provide
approximately 1 foot of drop in the stream bed elevation and would be constructed of
concrete or rock. As water spills over such structures, velocity is lowered, which reduces the
potential for downstream erosion. The estimated peak flow velocity using such grade control
measure would be 5 feet per second or less. Final design and engineering evaluation would
target a flow velocity of approximately 4.5 feet per second. This lower flow rate would
reduce erosion potential and increase both lateral and vertical stability in the channel.

Recreation Stream M anagement Unit

The pedestrian bridge would remain in place, as the new channel design would not require its
replacement. The USGS stream gauging station may be put out of service temporarily and
relocated by several feet to accommodate the new stream bank. The fallen rubble remaining
from previous stabilization efforts would be cleared from the streambed, and dense
vegetation would be cleared.

The Library-Museum parking lot storm drains would be fitted with appropriate storm water
management measures. During channel reconstruction, a non-mechanical underground oil-
water separator would be installed to improve the water quality of runoff entering the stream.
Oil-water separators are generally maintained by services specializing in proper removal and
disposal of road and hydrocarbon wastes.
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FIGURE 16. HOOVER CREEK REMEANDERING CONCEPT

Historic Core Stream Management Unit

Excavation of the stream channel would provide the opportunity to rehabilitate the historic
retaining wall located just upstream of the Downey Street Bridge. This stream bank
stabilization measure installed in the 1930s would be carefully removed, and stones would be
retained for reuse at that location. Once the channel was established, the wall would be
installed in approximately the same location, using original materials. Maintenance at the site
would prevent vegetation from encroaching in the future to help protect the remaining
historic fabric.

The park would continue to maintain the specific flood-protection measures that are currently
in place at the various historic structures. The Friends Meetinghouse was fitted with drainage
tiles, backflow prevention, external mastic-type sealant, and a basement sump pump in 1993
and 1994. The Birthplace Cottage has drainage tiling, backflow prevention, a sump pump,
sealant coating, and Y4-inch sheets of bentonite on the foundation to impede water infiltration.
All the buildings west of Downey Street, except Scellar’s Barn, are connected to a storm
water lift station located at the barn. This connection was made to existing drainage where
available. These drains carry water directly from the structures to Hoover Creek. These
features would continue to receive routine inspection, maintenance, and repair by park staff.
All waterproofing materials and methods would be compliant with the Secretary of the
Interior’s standards for treatment of historic structures.
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Village Green Stream Management Unit

The two parking areas that provide access to the Visitor Center and the Village Green would
be fitted with appropriate storm water management measures. During channel reconstruction,
a non-mechanical underground oil-water separator or a small storm water management pond
would be installed to improve the water quality of storm water entering the stream from the
parking lots. At this time, the storm water drain that serves the Visitor Center loading dock
would be connected into the management system. Use of either unit would require routine
maintenance by a contractor to ensure proper function. The oil-water separator would be
maintained by a special service provider. Storm water management ponds require infrequent
monitoring of liner integrity, retention time, and vegetation health.

Soil Disposal and Mitigation

The park would stage the materials needed for construction at the maintenance facility or at
the Thompson Farm. Soil excavated from the stream channel that would not be needed to
complete other aspects of the project would be made available locally. Interest in obtaining
this clean, high-quality soil has been expressed by local groups.

Best management practices for protection of water quality and mitigation measures for other
resources would be fully implemented during project construction. A list of anticipated
measures is included in Table 7 “Mitigation Measures of the Action Alternatives” presented
at the end of the alternatives description.

Stream Monitoring

Park staff would continue to monitor characteristics of Hoover Creek to determine the
success and sustainability of the stream management plan. Continued recording of down-
cutting, lateral movement, and changes in stream bank vegetation would facilitate the use of
adaptive management in maintaining the stream channel in a stable and functioning
condition. Thresholds for action would be established, with options for landscape
maintenance, increased or decreased meander reinforcement, or changes in stream bank
vegetation determined as thresholds are approached.

As described for the No Action Alternative, flows in Hoover Creek would be continuously
monitored by the automated USGS streamflow gauging station. The data gathered by this
station could, over the long term, inform the park regarding the efficacy of the West Branch
storm water management policy, and provide other information for making management
decisions about Hoover Creek.

Water quality testing for microbial contaminants such as fecal coliform and E. coli bacteria
would be periodically performed, as described for the No Action Alternative. The
continuation of the activity into the future is expected until indicator bacteria levels fall to
levels that no longer pose a threat to human health.

Long-Term Flood Mitigation and Disaster Protection

Each of the action alternatives provides a discrete level of protection for park resources from
flood events. However, when flood events of greater magnitude than the design capacity
occur, the park would implement their flood emergency plan and respond appropriately to the
threat level. Measures would be taken to protect park resources, public health and safety, and
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the visitor experience. In the event of a large magnitude flood, such as the 100-year event,
repair and rehabilitation of specific historic structures and other park facilities would likely
be required. Specific actions would be determined as part of a post-flood emergency response
plan.

The stream channel would be expected to remain stable and undamaged during flows that
meet or somewhat exceed the design capacity. Higher magnitude floods that overwhelm the
channel and inundate the floodplain could damage the channel. However, the extent of
damage would vary based on flow volume, velocity, and duration. For all but the most
uncommon events, little channel damage would be anticipated. The park would replant
vegetation on stream banks and perform minor bank repairs and stabilization. In the event of
a large magnitude event, such as the 100-year flood, repair, rehabilitation, or reconstruction
of much of the channel could be necessary. Specific actions would be determined as part of a
post-flood emergency response plan.

ALTERNATIVE B: PROVIDE 10-YEAR FLOOD PROTECTION

To provide relatively consistent 10-year flood protection for park resources, the 5-year flood
flow protection afforded by elements common to all action alternatives would be
supplemented by site-specific actions at several historic structures and the Library-Museum.
As with all the action alternatives, this alternative includes changes to the stream channel
dimensions, remeandering and channel relocation, and installation of a grade control
structure to control down-cutting.

The costs, including all excavation, construction, materials disposal, contingencies, and
revegetation by seeding and mulching, are estimated at $178,000. Flood preparation and
repair costs would be avoided up to the 10-year flood event. Necessary costs for flood events
of greater magnitude would be as described in Alternative A.

Channel Characteristics

Clearing and stabilizing the upstream reaches within the Prairie Stream Management Unit
would be accomplished. This would provide consistent channel capacity for the length of the
creek corridor.

However, during the 10-year flow event, five locations, in particular, could be affected by
floodwaters: Scellar’s Barn, Library-Museum, Friends Meetinghouse, Visitor Center, and
maintenance area. Table 4 summarizes the flow frequency at which contact with park
historical or other structural resources occurs.

Prairie Stream M anagement Unit

The north and west tributaries within the park would be modified using a design similar to
that of the main channel that would provide inflows to correspond with the new Hoover
Creek capacity of 1,050 cfs. The tributaries would be cleared of debris and vegetation,
excavated, and stabilized with native grasses, similar to the treatment proposed for
downstream segments. The precise dimensions and capacity of these channels would be
determined during final engineering design.
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TABLE 4. COMPARISON OF FIRST CONTACT FLOOD-PROTECTION LEVELS: EXISTING
CONDITIONSAND WITH CHANNEL ALTERATIONS

Feature Existing Conditions Channel Alterations
Picnic Shelters/Comfort Station 25 years 56 years
Library-Museum 5 years 8 years
Scellar’s Barn Less than 5 years 5 years
Schoolhouse 43 years 68 years
Blacksmith Shop 27 years 67 years
Birthplace Cottage 17 years 23 years
Isis Statue 15 years 18 years
Friends Meetinghouse Less than 5 years 5 years
Visitor Center 7 years 10 years
Maintenance Buildings Less than 5 years Less than 5 years

Limited grading and reduction of the crown between the tributaries would be implemented.
The willow trees and pines located on the banks of the northern tributary would potentially
be removed, and the park would continue to use prescribed fire and other vegetation
management measures at this location, as appropriate, after vegetation in the channels
became established.

The disturbance needed would be largely confined to the stream channel and banks.
Excavation and grading would be undertaken in the dry months of autumn, when stream flow
is generally less than 2 cfs, to reduce the potential for sediment delivery downstream.
Reseeding would be undertaken as appropriate for selected plant species and would occur no
later than the following summer. Best management practices to reduce erosion and protect
water quality would be implemented throughout the construction area. (For detailed
information see Table 7 “Mitigation Measures of the Action Alternatives.”)

Recreation Stream M anagement Unit

The actions carried out in this unit are those described for all action alternatives: installation
of the channel template, remeandering and relocation of the stream course, clearing channel
of debris, installation of a storm water management unit for Library-Museum parking lot
runoff, and preservation of the pedestrian bridge and stream gauging station.

Historic Core Stream Management Unit

This unit would maintain its manicured appearance, while receiving the new channel
configuration, vegetation removal, and grade stabilization (installation of the drop structure).
The historic retaining wall on the south creek bank would be reconstructed after installation
of the channel template. The new meandering pattern would join the natural channel at a
location approximately parallel to Scellar’s Barn, and the native channel location would
remain in place through the Historic Core downstream to the creek’s confluence with the
west branch of Wapsinonoc Creek.
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At the western end of the Historic Core, the exterior foundation of Scellar’s Barn would be
contacted by floodwaters from flows in excess of the 5-year event. This is due to the natural
topography of this part of the park. The south side of the barn is located at 710 feet above sea
level, which is approximately 2 feet lower than the proposed stream bank elevation through
this reach. Scellar’s Barn is not a listed historic structure and is used by the park to store
maintenance equipment. In addition, the first floor elevation of the barn is above the 20-year
flood elevation. Because the floor elevation provides protection exceeding the design
parameter of this alternative, no further protective measures would be prescribed for this site.

The open view from the Birthplace Cottage to the Gravesite would be maintained. No large
trees would be removed in this management unit. To provide 10-year protection for the
Library-Museum and Friends Meetinghouse, specific measures would be taken to prevent
floodwaters from entering these structures.

The Library-Museum would receive some increased protection due to channel adjustments —
from 5-year to 8-year protection. To meet the 10-year event design guide for this alternative,
the park would recommend an impervious, waterproof coating be applied to the foundation to
prevent water from seeping through the stonework during flood events.

In general, as structural aging and weathering occurs, concrete, brick, and wooden walls
develop small cracks that water can seep into. Masonry construction is not inherently
impenetrable. Therefore, seepage can occur through external walls when they are subjected
to floodwaters (FEMA 1986). Sealants can be used to prevent seepage. A sealant is a
waterproof coating applied to the outside of an existing wall or beneath the facade of a
structure to reduce or eliminate permeability. Coatings are generally asphalt or polymeric
compounds that may be painted or sprayed onto interior or exterior surfaces (FEMA 1986).

Waterproof coatings are generally applied on the foundation, up to the first floor level. At the
Library-Museum, this would protect the building during high water up to approximately the
25-year flood event (when water would likely intrude on the first floor level). An appropriate
coating, designed for use on stone and mortar in local environmental conditions, would be
selected. Application would be on the foundation exterior depending on the nature of the
coating, visual impact, and predicted service. A recommendation to water proof the Library-
Museum, using appropriate materials and techniques, would also be made to assure that
protection is provided for this structure.

The location of the Friends Meetinghouse, just east of the Downey Street Bridge, is subject
to inundation by backwater from the west branch of the Wapsinonoc. This site would
continue to experience floods as frequently as 5-year events. However, the protection
measures in place at this structure (drainage tiles, sump pump, and waterproof foundation)
provide protection to the first floor level. Because the frequent high water here is largely
attributable to backwater effects, the structure is not threatened by high flow velocities. The
first floor is elevated well above the foundation, and a flood in excess of the 100-year event
would have to occur for water to enter the first floor of the building. Therefore, no further
protection is required at this location.

Village Green Stream Management Unit

Common elements, including vegetation clearing, channel template, and storm water
management, would be implemented to provide approximately 1,050 cfs flow capacity in
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Hoover Creek and improved storm water quality for resource protection. However, this unit
has high flood frequencies due to high water at the Hoover Creek confluence with the west
branch of Wapsinonoc Creek.

The Visitor Center would receive no added protection under this alternative, as the first floor
elevation matches the 10-year flood event level and would be considered protected by the
design guide prescription. Because this modern structure was built on a solid concrete slab,
the first contact with the entry ramp and foundation by floodwaters from the 7-year event are
not considered to be a serious threat to the Visitor Center.

The maintenance facility, located on the south bank of Hoover Creek, east of Parkside Drive,
is the park facility most subject to backwater flooding from the west branch of the
Wapsinonoc. First contact occurs at frequencies of less than every 5 years. However, the
floor elevations of the permanent buildings are exceeded during 9-year or greater flood
events. In view of the park’s long-term goal to relocate the maintenance facility to the
Thompson Farm on the west end of the park, the park would provide no additional flood
protection at this site. Equipment would continue to be moved during high water, and open-
air storage of materials would be limited to those that are not subject to damage by flood
waters.

ALTERNATIVE C: PROVIDE 15-YEAR FLOOD PROTECTION

This includes all components of the 10-year flood protection design of Alternative B, with
enhancements to specific sites that would be vulnerable to the 15-year event. Since existing
waterproofing achieves 100-year flood protection for the Friends Meetinghouse and
waterproofing in Alternative B provides approximately 25-year flood protection for the
Library-Museum, no further action would be required at these locations. However, three
structures would continue to be at risk during the 15-year flood: Scellar’s Barn, the Visitor
Center, and the maintenance facility.

To provide protection of Scellar’s Barn in excess of that provided by the floor elevation,
waterproofing of the foundation would be added. The appropriate waterproofing technique
would be identified during final project design and could include painting or spraying of
sealant on the exterior (and interior, if necessary) of the foundation, or adhering an
impervious, engineered fabric to the foundation exterior.

At the Visitor Center, waterproof door shields would be installed on the east, south, and west
side entrances to the building. These shields would act as barriers to water entry by
effectively sealing the doors and other entries by the use of impenetrable materials and
waterproof gaskets. The flood shields would be made of a specialized frame, into which
impervious panels, generally made of steel or aluminum, would be inserted. The shields
would be placed into the frames by park staff when flooding is imminent. Such shields are
commonly used on office buildings. The permanent frames would not interfere with normal
access, and can be made to blend with the architecture of the building. Such measures would
be anticipated to protect the Visitor Center from major events in excess of the 10-year event
and through extreme floods such as the 50-year event.

At the maintenance facility, the high inundation frequency due to backwater effects would
require several modifications to greatly reduce or eliminate effects of the 15-year event. The
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exterior brick and concrete would be waterproofed from the foundations to a height of
approximately 2 feet to prevent seepage of floodwaters into the walls. Waterproof door
shields would be installed on entrances, including the equipment bays, to reduce water
intrusion into these structures. In the event of imminent flooding, equipment would be

removed from the site to higher ground by park staff.

The costs, including excavation, construction, materials disposal, contingencies, revegetation,
and installation of building-specific flood protection, have been estimated at $275,000. Flood
preparation and repair costs would be avoided up to the 15-year flood event. Necessary costs

for flood events of greater magnitude would be as described in Alternative A.

ALTERNATIVE D: PROVIDE 25-YEAR FLOOD PROTECTION

Few options are feasible for providing protection from infrequent flood events of great
magnitude. One of the most common methods to achieve these levels of protection is
constructing storage (detention) for incoming flows. Changes to the channel configuration,
remeandering, and certain site-specific building modifications at the Friends Meetinghouse
and Visitor Center would be further enhanced by constructing a detention basin in the
upstream reaches of Hoover Creek. Excavation would provide a basin where incoming flows
are slowed and spread, and then released into the downstream channel at a limited rate.

Flows from the 25-year flood event could be reduced to 1,050 cfs by the upstream water-
storage facility and then controlling release of storm flow from this facility. Based on
hydrologic modeling and location of park resources, the prairie was identified as having the
characteristics, in capacity (size) and topography, appropriate for development of the
detention basin.

The resulting flow into the channel from the detention facility during a 25-year event would
be reduced to 1,050 cfs, which roughly corresponds to the designed channel capacity.
Because flows are not anticipated to approach historic structures or the Library-Museum, no
additional actions would be needed in the Recreation and Historic Core Stream Management
Units.

The costs, including excavation, construction, contingencies, revegetation, and flood
protection, have been estimated at $1.03 million. Flood preparation costs, ranging from
$6,000 to $12,000 per flood, would be avoided up to the 25-year flood event. Damage and
recovery costs for flood events of greater magnitude would be as described in Alternative A,
with a comparison being the 1993 flood (a 35-year event) costing the park approximately
$300,000.

Channeél Characteristics

This alternative includes the 1,050-cfs designed channel, remeandering, vegetation removal,
and stabilization with appropriate vegetation, which are elements included in all action
alternatives.
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Prairie Stream M anagement Unit

Reducing the peak flows in Hoover Creek by managing water releases from a detention basin
can be accomplished by constructing an upstream 67-acre-foot (22 million gallon) storage
facility at the confluence of the north and west tributaries. Although some storage capacity
exists at this site, excavation would be required to enlarge the existing 37-acre-feet capacity
to 67 acre-feet of storage. The western tributary through the detention storage site would be
preserved, while the northern tributary would be reconfigured to allow for construction of the
embankment. Much of the mound between the tributaries and some of the hillside to the
south would be excavated. The total excavation for this option is about 78,000 cubic yards.
In the event that all topsoil is removed and underlying soil layers exposed, excavated topsoil
would be banked. At least 2 feet of topsoil would be replaced to ensure support of a
vegetative community and to protect groundwater resources. During excavation and grading,
existing agricultural drainage tiles would be broken so that water would no longer drain
directly into the creek.

The excavation would disturb approximately 12 acres. The constructed basin would have
sloped sides vegetated with native plants, and would not be designed to detain water other
than during high flow periods. Depending on the frequency and magnitude of flows,
vegetation in the basin could naturally change in diversity to adjust to increased water
availability, and additional seeding could be done to increase plant diversity.

Because the excavated soil would have multiple uses, its final disposition would be evaluated
to assess any cost reductions due to trade or reuse of the soil. Some of the excavated material
would be suitable for constructing the embankment, and other portions could be used to berm
along the north side of the detention area to provide additional flood protection for the
adjacent private property developments.

Water would be detained in the excavated site by an embankment located approximately
300 feet downstream of the confluence. The proposed embankment would be approximately
12 feet high (from creek channel bottom to top of embankment), 10 feet wide at the top, 106
feet wide at the bottom, and would have gradual upstream and downstream face slopes of 4
tol (see Figure 17). The bottom of the detention area would be excavated to about the 716-
foot contour. If desired, walking trails or maintenance access could pass over the top of the
embankment.

The top of the embankment elevation would be set at the 720-foot contour, and the length for
this 67 acre-feet option would be about 300 feet. Along the park’s northern boundary the top
of the embankment would be placed at 724 feet in elevation. This increased height would
prevent runoff from uncommon storms (of greater magnitude than the 25-year event) from
ponding on adjacent private property. The road elevation at Main Street would help contain
the storm water on park lands, and the 720 foot elevation of the downstream embankment
would allow overtopping and flow into the creek before roads were inundated. Installation of
a hardened surface, such as a geotextile stabilizing fabric, grassblock, or asphalt, on the
embankment top could provide an emergency spillway for overtopping, and could be used to
provide visitor and maintenance access across the stream. The embankment would be hidden

48



Alternative D: Provide 25-Year Flood Protection

from view by visitors at the maintained part of the site by the heavily treed area west of the
Gravesite.

FIGURE 17. STORM WATER DETENTION BASIN CONCEPT

During extreme events, the storm water detention basin could reach a pool level height where
effects to property owners upstream of Main Street would be a concern. The preliminary
conceptual design determined the general extent and magnitude of action that would be
required to meet the objectives of the project. Concerns of upstream flooding were included
in conceptual design engineering, and the approximate elevations and storage presented here
were not shown to cause upstream flooding in preliminary analysis. However, preliminary
analysis did not incorporate detailed hydraulic analyses of the North Tributary upstream of
the Main Street Bridge. Detailed hydraulic analyses and engineering design for this location
would be completed prior to implementation of the project. It is assumed that, if necessary,
final detention basin design would be modified so that upstream flooding would not occur as
a result of project implementation. If the design analysis were to show effects from the
detention basin to property upstream of Main Street, then the design of the detention basin
would be modified to eliminate this effect. Modifications that would lower the pool elevation
include lowering the top of embankment elevation and excavating further into the hillside to
the south or from the bottom of the basin to offset reduction in storage capacity. It is also
possible that an effect of the detention basins on upstream property could be completely or
partially eliminated by cleaning the North Tributary channel upstream of Main Street.
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Four 6-foot diameter circular culverts would be installed to convey flows downstream into
the creek channel and help guide floodwaters even in extreme events. The bottom of each
culvert would be set at the same level as the channel bottom, with the outflow reinforced.
The culverts would be somewhat masked by native vegetation growing on the embankment.
This would allow the basin to drain freely, detaining inflows only for brief periods (see
Figure 18).

FIGURE 18. CULVERTS EXITING BASIN INTO HOOVER CREEK

The use of upstream detention storage would effectively reduce the peak discharges leaving
the detention basin. Peak flows that occur under existing conditions and those that would
occur when the upstream areas outside of the park are fully developed are presented below in
Table 5. In addition, the table also shows a comparison between these peak flows and the
reduction that would occur by creating a 67-acre-foot detention site.

TABLE 5. FLOOD FREQUENCY OF FLOWSLEAVING THE 67-
ACRE-FOOT DETENTION SITE

Return Period Existing Future Development
Condition with 67 acre-feet of
Detention
(Yr) (cfs) (cfs)
100 2,053 1,712
50 1,720 1,347
25 1,501 1,050
10 1,204 849
5 994 753
2 691 601
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During precipitation events of greater magnitude than the 25-year storm, the detention basin
would reach capacity. Storm water would then overtop the embankment and spill into the
stream channel. During such an event, the park would implement their flood emergency plan
and take actions appropriate to protect park resources. During such flows, the flood boundary
illustrated for the 25-year flood event would be exceeded (Figure 19). The total extent of
flooding would be dependent on the intensity and duration of the individual runoff event.

As described for elements common to all action alternatives, typical excavation and
construction methods would be used to install the detention basin. The time period needed
for completion of the basin and channel configuration would be 3 to 6 months. Mitigation
measures to protect resources are found in Table 7.

By constructing the 67-acre-foot detention basin, park resources, with the exception of the
Visitor Center and maintenance facility, can be protected from flood damage up to a 25-year
storm event.

Recreation Stream M anagement Unit

Installation of the designed channel, clearing the channel of debris, installation of a storm
water management unit, and preservation of the pedestrian bridge and stream gauging station
would take place. The protection afforded by reducing 25-year flows to 1,050 cfs eliminates
the requirement for further, building-specific actions.

Historic Core Stream Management Unit

This unit would retain its manicured appearance and receive the new channel template,
remeandering, and planting of low profile vegetation. The historic retaining wall on the south
creek bank would be reconstructed after installation of the channel template. The open view
from the Birthplace Cottage to the Gravesite would be maintained.

The location of the Friends Meetinghouse, just east of the Downey Street Bridge, is subject
to inundation by backwater from the west branch of the Wapsinonoc. Because the park is
limited in its ability to decrease these backwater effects, the existing flood-protection
measures would be maintained to provide protection from floods.

Village Green Stream Management Unit

The elements common to all action alternatives would be implemented to provide about
1,050 cfs channel capacity in Hoover Creek and improved storm water quality for resource
protection. However, the backwater effects from high water in the west branch of the
Wapsinonoc would persist.

Much of the flood effects at the Visitor Center are attributable to pooled backwater from the
west branch of Wapsinonoc Creek. Given that the Hoover Creek 25-year event would likely
result in high flows and therefore extensive backwater ponding, the Visitor Center would be
threatened by such an event. Thus, the waterproof door shields described for Alternative B
would also be installed under this alternative. These shields would provide protection from
the 50-year flood for the Visitor Center.
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Backwater effects at the maintenance yard would continue to cause flooding at an average
rate of more than once every 5 years. Because floor elevations of the permanent structures
are inundated during 9-year or greater events and the park’s long-term goal is to relocate
these facilities, the park would provide no additional flood protection at this site. Equipment
would continue to be moved during high water, and open-air storage of materials would be
limited to those that are not subject to damage by flood waters.

ALTERNATIVE E: PROVIDE 50-YEAR FLOOD PROTECTION, THE
PREFERRED ALTERNATIVE

As with all the action alternatives, this alternative would include changes to the stream
channel dimensions, remeandering, and installation of a grade control structure to control
down-cutting. This alternative would also include construction of a detention basin in the
upstream reaches of Hoover Creek, similar to Alternative D. However, in order to achieve
50-year flood event protection, the detention basin capacity would be expanded to 138 acre-
feet. As in Alternative D, the flow rate of discharges from the storage basin into the creek
channel would be reduced to 1,050 cfs. Therefore, additional site-specific protection
measures would be the same as those described for Alternative D.

The costs, including excavation, construction, contingencies, revegetation, and flood
protection, have been estimated at $1.8 million. Flood preparation and damage costs
described in previous alternatives would be avoided up to the 50-year flood event.

Channeél Characteristics

This alternative includes the 1,050 cfs channel design, remeandering, vegetation removal,
and stabilization with appropriate vegetation proposed for all action alternatives.

Prairie Stream M anagement Unit

The embankment for the larger, 138-acre-foot (45 million gallon) basin would be located east
of the confluence of the north and west tributaries. The total excavation for this option is
about 175,000 cubic yards and would disturb approximately 14 acres. The constructed basin
would have sloped sides, be vegetated with appropriate plant materials, and would not detain
water other than during high flows.

Similar to Alternative D, the proposed embankment would be set at 720 feet in elevation, 12
feet high (from creek channel bottom to top of embankment), 10 feet wide at the top, 106 feet
wide at the bottom, and would have upstream and downstream face slopes of 4 to 1. Unlike
Alternative D, the bottom of the detention area would be excavated to about the 710-foot
contour, removing much of the existing tributary channels, but providing much more
efficient attenuation of the incoming peak flow. The embankment would be hidden from
visitors’ view at the maintained part of the site by the wooded area west of the Gravesite.

As described in Alternative D, during extreme events the storm water detention basin could
reach a pool level where effects to property owners upstream of Main Street would be a
concern. Upstream flooding concerns were included in engineering of the conceptual design,
and the approximate elevations and storage presented here were not shown to cause upstream
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flooding in preliminary analysis. However, preliminary analysis did not incorporate detailed
hydraulic analyses of the North Tributary upstream of the Main Street Bridge. Detailed
hydraulic analyses and engineering design for this location would be completed prior to
implementation of the project. It is assumed that, if necessary, final detention basin design
would be modified so that upstream flooding would not occur as a result of project
implementation. If the design analysis were to show an effect of the detention basin to
property upstream of Main Street, then the design of the detention basin would be modified
to eliminate this effect. Potential modifications are the same as described in Alternative D.

In the event that all topsoil is removed from the basin and underlying soil layers exposed,
excavated topsoil would be banked. At least 2 feet of topsoil would be replaced to ensure
support of a vegetative community and to protect groundwater resources. Because the
excavated soil would have multiple uses, its final disposition would be evaluated to assess
any cost reductions due to trade or reuse of the soil. Some of the excavated material would be
suitable for constructing the embankment and other portions could be used to berm along the
north side of the detention area to provide additional flood protection for the adjacent private
property developments.

Four 6-foot diameter circular culverts would be installed to direct water into Hoover Creek.
The bottom of each culvert would be set at the same level as the channel bottom, with the
outflow reinforced (Figure 20). This would allow the basin to drain freely, detaining inflows
only for brief periods. Just as in Alternative D, installation of a hardened surface on the
embankment top could provide an emergency spillway for overtopping and could be used to
pr